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OVERLAY(FLOWpO,O)
c
c

c	 *
C	 TH FCLLOWIG VALUES REPREENT THE MINIMLJðI r'IKEN9IONS 	 *
C	 O THE ÅRRAYS USEt1 IN MNTLE. TH SYMEOLS $AA$ p $BB$	 *
C	 ETC. tIUST 1E RPLAEEI EIY TNTEGER VALUES. THE ŠYME'OLS 	 *
C	 IEiA, XtIB ETC. AR FORTRAN VÅRXAEŠLES THAT AR USEEI IN 	 *
C	 THE PROGRAM TO CHECK FOR ARRÅY OVERFLÙW.	 *
c	 *
c	 *
C	 $ÅA$ = IIA = NUðITP, WHICH MIJST BE GREATER THAN NUMVP	 *
C	 = IDB	 NUtITP OR NUMVP+N1JHPP, WHIHEVER IS GREATER	 *
C	 XflC = NUHVP	 *
C	 = IJD	 NUMPP	 *
C	 $EE$ = IDE = 6+i1UtIPP	 *
C	 $FF$ = IDF NELMT	 *
C	 $GG$ = ID6 = NELMC
C	 $II$ = ID! = MAXIMUN 1ELEX
0	 $JJ$ = IEIJ = MAXTMUN LIGTX 	 *
0	 $LL$ = IE'L = I(NAX
0	 *

0
c

PROGRAM DRIVE
1 (TAPE5t'OUTPUT,TAPE6=OUTPUT,TAPE77TAPE1 rTAPE2i'TAPE3,TAPE4,TAPEQ,
2 TAPE9)

c
COMNON/C1/

1 XORIAA$),YORfl($AA$),XBC($CC$)yBc($Cc$),TBC($AA$)
2 CX($CC$),CYC$LC$),CHCAA$)PTX($CC$),TY($cc),TG($AA$),
3 COSXXP($CC$)pNpBC$AA$),Np(3FF$,$EE$)

0
CO1IMON/C2/

1 XtIINPXHAX,YNIN,YMAX,NUIIVP,NUMPPPNUMTP1NELNC,NELIIT,NPFE
0

COMMON/C3/
1 IELE($II$),NPRC$BB$),LISTC$JJs),M1JVEC$JJ$,INTO($J,J$)
2 IIIIAG(2,$JJ$)

c
COMMON/04/

1 KMAXC2),IBMAX(2)pNQNAX(2),NU1ISEG(2),
2 NSEG,XB,LZSTXXCOMP,IELEX,HOVEXIErnrr

0
COMMOj4/CS/

1 IDA, !DB, IDCIDDIDE,'IDF7 106, ILIH, XDI,IIIJpTDK,IDL,I[IM,IDN,ItÌO,IDp
0

DIMENSION	 -
1 IFLOW(5)

0
DATA IDArIDBrIDC,IZfl1,IEE,I0F/$AA,$BB$,$cC$,$DD$,çEE$,$EF$,
DATA IDG,IDI,IDJ,IDL/$ØG$,$II$,$JJ$,$LLs/

0
NTPE6
NVPE=6
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c
WRITE(6p5

c
L4fITE(6,1)
REAfl(52) (IEL0U(I),=j,3)
C4RITE(r2) (IFLOW(Z) ,11,3)

c
IF(IFLOW(1).EQ1) CALL OVERLAY(41-IFLOW,1,0)
XF(XFL0W(l).E0,2) CALL OVERLAY(4HFL0W,20)
IF(IFLOW(2).EQ.1) CALL OVRLAY(4HFL0W730
IF(IFLOt.J(3).EQ.1) CALL OVERLAY(4HFLOW,4,O)

c
IF(IFLOW(1)ir1E.7777) 00 TO 7777

c
CALL MAP
CALL POINT
CALL VECTOR
CALL LINE
CALL FRAME

C
7777 STOP

c
1 FORHAT00HO	 IFLOIJ )
2 FORMAT(8X10)
3 FORMAT (1 1OHO**********************k******************************
1*********************************'** DATA FROM DRIVE	 )

t
END
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OVERLAY(FLOW1I,O)
PROGRAM HEH1

c
c

COMMON/C1/
1
2
3 C0SXXP$CC$),NPC($AA$),NP($FF$,$EE)

c
COMMON/C2/
1 XKINXMAX,YMIW,YMAX,NUt1P,NUHFP,NUMTFpNELHCgNELMT,NPPE

c
COMM0N/l5/
1 IDA,IEI ZDC!IDlh!flE,IDF,IDG,1DH,I0I,IDJvXLK p tIlLpIflMrIiNT rro,xn

c
DIMENSION

1 RADIUS(49)

DATA II0/49/

c
c
c

WRITE(6r26)
Q

READ AND INITIALIZATION OF DATA
c

L4RXTEC620
REAtI(5721) NPPE
wRrTE(6,2 )NPPE

c
IFNPPEE,0.AND,NPPE,NE.1,ANDNPPE,NE.3 GO 10 700$

c
c
c
c

WVPE=6
NTFE6
NNPE6+NPPE

c
c

WRITE(6r2)
READ(53) RIRO,R1l,RPI
WRITE(675)RI ,RO,RM,RPI

c
XMIN-RJ*1.01
XMAXR0*1 .01
ThIN=-R0*1 .01
YHAXR0*1 • 01

c
WRITE(6r18)
READ(v19) IPLJNCH
WRI1E(6 15) IPUNCH

c
c

WRITE(67)
READ(S,1) NDIVTI-INJ3IVR
L4RITE'6, 1 )NIVTI-1j.NIVR

c
c

WRITE(6r9)



REiD(p10)
FEALl(5'11) CHI,CXI,CyI,TXI?TyT,TflI
WRITE(6,29)N?1CI,XDC1,YBCr,TBCI,CH,CXI,CYI,TX1 ,TYI ,rai
READ(5i10) NPRC0XECO.YBCO,TBC0
RB(1i.) CHo,IXO,CYO,TXo,Tyo•,TOO
WRITE(6,30)NpBCO,XBC0YBCO,TBCO,CHO,XO,CYO,TXO,TyO, TOO

CALCULATE NUMBER OF NODAL POINTS

NUMEL=UL1IVTH*NOIVR*2
NUMVP(2*NDIVTH)*2*N0IVR+1)
NUMPPO
XFWPPEE0.3) NU?IPF=NUHVP-(NEIIYR)*(NO.ZVTH+L)
IF(NPPE.EU,1) NUIIFP=NDIVR*NOIt'Th
HELMCNU4EL
NELNT=MJHEL
IF(RPI.EO.240) GO 10 160
NUMVP=NLJtIVP+2*NDIVR+ 1
IF(NPPE, EQ .3) NLIIIRP=UUtIPP+NDIVR

160 CONTXt4UE
NUHTP=NLHIVP
NUMNP=NUMVF'+tJMPP

INNUHVP,6!,IDA,QR.UUHVP,OT,IDC) GO 10 7001
IF(NUNNP.G1.ZDB) GO TO 7002

GO 10 7003
IF(HUMEL407IIOF.OR.HUMEL.GT .IrIG) GO 10 7004

1 END=NUMVP
IF (NUMTP • 61 • NUNYP) 1ENDNUMTP
00 280 I1,IEND
NPBC(I)=1
COSXXPC1)=1 .0
XBC(I)0.0
YBCl )00
TBC(I)0.0
CHCI>=0.O
cxcn=o.o
cY(I)=0•0
TX(fl0.0
rr(r)=O.o
TR(I)0.0
XORt''1)=-0,0
YORD(I)=-O,0

280 CONTINUE

CALCULATE N,P, COORDINATES AND B.C.

R=NDIVR*2
tlX=1.('R
X;0,0
XEND=NPXVR*2+1
00 20 I=ItIEND
RAE'IUGC1)=2,0*(X-0,5)*(X-1.o)*RI-4,o*X*(X--j,0)gRj+2,*x*(x-.5)*Ro
XX+DX

250 CONTINUE
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c
PI3 1412654
THETA= P 1/2 • 0
R2*NrtIVTH
DTHETA-RPI*FI/R

C
1 ENE12*ND 1 VTH
1F(RPT.NE.20) IEirn=1ENr'+1
.JENLl2*NDIVR
10NIIVTH*2
1FRPIN.2.0) Ifl=NDZVTH*2+1

c
DO 350 I11EMD
NPI = 1
=COS(THETA)

S=SIN ( THETA)
POM1.0
IF(.LT.00) POM-1,0

C
XBCNPI )=XCt*POM
VBC (NPI )YBCI*POM
TrC(NPI)=TBCX
CH(NPI)=CHI
CX ( WPI ) CXZ*VOM
CVCNPI )tY1*P0H
TX(NPI )TXX*POM
TV CNPI )=TVI*POtl
T0(NPI )=TtX
COSXXP(P1)=C*POM
NPEIC (NPI ) =NPBCI
XOR)D(NPI )=RAtJIUS(1 )*C
VORL1(NPI) =RADIUS( 1 )*S

c
DO 340 J2,JEND
NP I =NP 1 + ID
XORD(NPI )=RDIU5(J)*C
YDRD(PI )=RDIUS(J)*S

340 CONTINUE
C

NPI=NPX+ID
XZlNFI )=X?CO*FO1
YCCNFL )VBCO*P0H
TC(NPI )=TErCO
CH(NPI )=CI-W
CX ( WPI ) =CXO*PDM
CY(NPI )CVO*POH
TX (NPI ) TXQ*P0M
TV(NPI)TYO*P0K
TO(NPI )TOE3
cosxxp(1pI)'c*pcni
NPDC ( HFI ) =NPDCO
JP1.=Jt4D+1
XtRD(NPI)=RADIUSJp1)*c
IORD(NPX )RABILJ(JP1)*S
THETATHETA+DTHET

350 CONTINUE
c
C
	

CALCULATION OF NP ARRAY
c

H0?=+1
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IEL0

IPriWIVR*3)+1
14 =UW4VP+1
15=144-NDIVR
1614+IP

00 550 11,NDIVTH
Il2*1-1
12=11 + 10
1312+ID
00 540 J1rNDtVR
IEL=IEL+1
IF(M0P.LT0) GO TO 520
NP(1EL,1)11
NPIL2)I1+1
NP(IEL3)=11+2
NP(IEL,4)I2+1
NP(IEL,5)=13
NP(IEL,6)=12
IFCNPFE.E0.0) GO TO 510
NP(IELp7)14
IF(NPPE.EQ.1) GO 10 510
NP(IEL7)=I4
NF(IELB)=I5
4PCEL9)I5+1

510 CONTINUE
1 EL= 1 EL+ 1
Nr(IEL?1)=I1+2
NP(EL,2)=I2+2
NP(IEL3)13+2
HP(IEL4)=I3+1
NP(IELr5)13
NPIEL,6)I2+1
1F(NPP,ECh0) 60 10 530
NP(ZEL,7)=14
INNPPE.EO,1) GO TO 530
1P(TELp7)1541
t4P( IEL,B)=16
NFtIELp9)15+2
GO 10 $30

520 CONTINUE
NP(IELi1)=Ii
NF( IEL2)=11+1
NP(IEL 3)11+2
NP(IEL4)I2+2
NF(IELp5)13+2
NP(IELi6)=12+1
IF(HPPE.E0+0) GO 10 525
NP(IELp7)I4
IFCNPPE.E0,1 GO 10 525
NP(IEL7)=15
NP(XEL,B)16
NP(TLr9)15+1

525 CONTINUE
1EL1EL+1
NP IELv1 )11
NP(1EL,2)I2+1
t1P(ZEL,3)=I3+2
NPUEL,0=I+1

c
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NPC IEL6I2
II(NPPE,EO.0) GO 10 530
NP(IEL7)=I4
tFPPEQ1) GO TO 530
JP(lELr7i14
NPCIELB)=I5+1
NPUE:L9=I5+2

530 CONTINUE
11X3
I2I i+ID
1 3zI 2410
14=14+1
15=15+2
16=16+1
HOP=-MOP

540 CONTINUE
14I5+i
15=14 +NDI VR
16=14+IP
XF(NPPE.EO41) I4=I*.DIVR+1+t4UMVP

$50 CONTINUE
C
c

IF(RPI.NE.2.0) GO TO 571
IBGN=NUMEL-1rnXVR*2+1
1 £ND=NUHEL
1(ENO=2*NDIVR+ 1
00 570 1=IEGN,IEjlL1
00 570 J=1,6
00 569 K1KENEi
1=K*lD+1
IF(NNIJ),NE.N1) GO 10 569
NNItJ)PIJ)-1D
GO 10 570

569 CONTINUE
570 CONTINUE
571 CONTINUE

c
C	 READ SINGULAR BOUNDARY CONDITIONS

WRITE(6i22)
READ(5i) NUHBC
WR1TE(61)NU1BC

0
IF(NUMBCEC0) GO 10 761
WRITE(6v25)
DO 760 I=i!NUII?C
READ(5y24)
RED(5,27) CH(r1),CX(I1) CY(I1),TX(LL) vTY(I1)Tfl(11)
WRITE(6 p 28) I1rNP?t(I1),COXXP(I1),XBC(t1) YBCI1)rTBC(Il)
1 CH(I1) CX(I1)rCY(I1) ,TX(I1)TY(I1),Tfl(11)

760 CONTINUE
761 CONTINUE

0
0
701 CONTNUE

C
CALL MSHADJ

0
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c
C	 OUTPUT OF DATA
c

WRITE(6, 16)
WRITE(6717) NUMHP,NUHTP,NUMVP,NUKPPI.NELI4CPNELMT
WRITE(6v 12)
DO 920 I=1,NWITP
WRZTE'6,13) XX0R0I) Y0Rt'(I)iNPBC(I)COSXXP(I),XBC(I),'fBC(I),
1 TC(I),TXI) ,TYI),TQ(I),CH(I),CX(r)cY(I)

C20 CONTINUE
c

WRXTI(614)
00 040 Z=1,NUMEL
WRITE(6,15) I,NPCI,J) pJ1,NNPE)

040 CONTINUE
c

IF(IPUNCH,NE.7) GO 10 855
WRTTE(7i17) NUMNP,NUMTP,NUHUP,NtJHPP,NELMC,NELtIT

c
00 845 =1,NUMTP
WRITE(7,13) XrX0ID(I),YORtI(I)

845 CONTINUE
00 050 I=1,NUMEL
WRITEC7r15> I,CNP(I,J),J=1,NNF)

050 CONTINUE
855 CONTINUE

c
CALL MAP(X1IN,XiAX,Yt1IN,YHAX,0,0,1.0O,0,1 .0)
00 860 I1,NUMEL
I1NP( 1,1)
I2NP(I2)
I3=NP(I3)
34NP(I4)
15=NP(I,5)
i6=NP(I6)

CALL POINT(XORD(X1),YGRD(I1))
CALL VECTORCXOREI(I2) pYORD(12))
CALL VECTORCX0RLI(I) YORD(I3))
CALL VECTORCXORJXI4),YORD(I4))
CALL VECT0R(XaRLII5),YOR0(I5))
CALL VECTOR(XCRD'I6) ,YORD(16))
CALL VECTOR(XDRD(I1)YORD(I1))

c
860 CONTINUE

CALL FRAME
c
c

GO 10 7777
c
c
C	 ERROR MESSAGES

7001 WRITE(675) NUMVP,IDApIDC
STOP

7002 WRITE(66) NU1INP!IDB
STOP

7003 WITE64) NUMPPIOE
STOP

7004 tJRITE'6,8) NUMEL,IDG
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STOP
7005 WRITE(6v23)

STOP
C
C
C
C	 FORMAT STATEMENTS
C
C

1 FOFMT(8I10)
2 FDRtIAT(40H0	 RI	 RD	 RM	 RPI
3 FORMAT(7E1043)
4 FORHAT(14HO NLJHPP EQUAL5I5, 22H EXCEEDS DIMENSION IDE, I)
5 FDRMAT(14H0 NUtVP ECULS, 151 26H WHICH EXCEEDS EITHER ItIA,,
1 15, 8H OR IDC,,15

6 FQRMAT(14HO NUHNP EQUALS 15, 20H, WHICH EXCEEDS XDB,,I5)
7 FORHAT(20H0 NDIVTH	 NDIVR
8 FORMAT(14H0 NIJHEL EQUALS 15, 27Hv WHICH EXCEEDS EITHER IriF,,
1 ISP 8H DR IDG, 15)

9 FORHATC100HO	 NPDC	 XBC	 VBC	 TBC	 / CH
1	 CX	 CV	 TX	 TV	 TO >

10 FORHAT(I103E103)
11 FORMAT(6E103
12 FORHAT(127H0 HP	 XORD	 VORD NPSC CUSXXP 	 X8C	 V

IBC	 TBC	 TX	 TV	 T 	 CH	 CX
1	 CY

13 FORMAT(I52E10i3I5pF7,49E10.3)
14 F0RMT40H0 ELEM	 HP
15 FORMAT(1017)
16 E0R1AT(60H0	 NUMNP	 NUMTP	 NUHVF'	 NWIPP	 NEL1IC	 N
1ELHT )

17 FORMAT(8110)
18 FORi9AT(10HO	 IPUNCH	 )
19 FORMAT(110)
20 FORHAT(1OHO	 NPPE
21 FOR11T(110)
22 EORMAT(IOHO	 NUHBC)
23 FORHAT(35H0 NPPE MUST EQUAL EITHER Or 1, OR 3
24 FORMAT(2I10F10,4,5E10,3)
25 FORMAT(123H0	 NP	 NPBC	 COSXXP	 X8C	 YB

1. TBC	 CH	 CX	 CY	 TX	 TV
iTtl
	

)
26 FCRHATC 110H0******K*******************************************t*

1*******'*******:************************ DATA FROM MESH )
27 FORMAT(6E10.3)
28 FORMAT(2110 p F10.4,3E10,3, 3H / Y6ElOs3
29 FDRMATCI109E10.3, 10H	 INSIDE
30 F0RHAT(1109E10.3t I1H	 OUTSIDE )

7777 CONTINUE
END
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0VERLtY(FL0W,2,0)
PROt3RAH iIESK2

c
c

COfMON/C1/
1 XORtIC$AA$)yYOR$AA$),XBC($CC$)rYtC(SCC$),TBC(3Ai$),
2
3 C0SXXP(CC$)NPBC($AA),NPt$FF$$EE$)

c
COtIMON/C21
1 XHIN,XhAXYMXNThAXUMVPUHPF,NU!1TP,NELMCNELKr,NPPE

c
CtIWiON/C5/
1 T0AXDB,IP,IDO,IDE,IDF,XDG,XD1,tDI IDJrIEIK,IOL,

c
DIMENSION
1 N[IIV(5r4)pJOIN(.,2),XCOR58),yCOR(5vB)iLMP(,4,1Q0),
2 LPBt(5r4) j'XLBC(54) ,YLC(5 p 4) ,CXLC(4) vCYLCt5r4) rTXLBCC5r4)
3
4 LNR(100)rNPN(*E'IR$)RN(B)HUI1LPS'.

c
c
c
c

WR]T6v26)
c
C	 READ AND INITIALIZATION	 ) 't
c

WRIT(6,20)
REAri521) NPP
WRITE(6,21 )WPPE

c
GO 10 7001

c
c
c

NVPE6
NTPE=6
NNFE6+NPPE

c
WRITE(6,2)
REAEt(5p1) NUHLPS(1)rNUML}2)
WRITE(6,1)NtJMLPS(1) iNU1LFSC2

C.
c
c

IEN!'=HIJHLPS (2)
U 120 I1,IEND

DO 120 J14
LPC(X J)1
XLC(ZrJ)=0.0
YLLC(IJ)=0.0
TL?C(IJ)0.0
COSLE1C( I7J)=1 .0
CJ4BC(IrJ)O.0
CXLEC(I,J)0,0
CYLEC(I,J)=0.0
rXLEtc(I,J)o,o
TYLFC(I,J)'0.O
TOLBC(I,J)0.0
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120 CONTINUE
G

WRITE(6p4)
REAEi(0) XH1NPXKAXVYMXNYHIX
WRITE(6)XUN,XMAX,YMIN,'(i1AX

c
WRITE(6 1E3)
REA3(5,19) IPUNCH
WRITE67 19)IPUNCH

c
XN0=NUMLP6(2)
BE 150 I1IEN0
WRITE(6-5) 1

RLD56) NtIIV(Xrl) NEIIV(I,2)
WRTTE(616)NV(I,1),NZIV(I2)

WRITE(68)
READ(5r9) C(JDIH1,JrOK1?2) ,j1r4)

c
WRITE(6f10)
READ(5y11) (XCOR(1J) YCOR(X,J) J=1r)
WRITE611) CXCOR(I,..3 ,YCOR(IJ) ,J1p0)

WRITE(6Y22)
READ(S1) NUMBC
WR1TE(6t1)UL1t1C

c
IF(NUMFC.EO.0) 60 10 131

c
WRITE(623)
DO 130 J=1NUH1'C
READ(5r24) J1,LPEtC1,J1),COSLBC(IJ1) XLBC(I,J1) ,YLEC(IrJ1),
1 TLDC(ZJ1)
E[i(5,27) CHBC(IrJ1)pCXLBC(I,J1)rCLBC(1,'J1)rTXLtC(1,J1)

1 TYL?c(I,J1),TOLE'c't,Jl)
WRITE(6728) J1LF C(I,J1)CtJSLBC(IrJ1) p XLBC(I,J1) pYLBC(IrJI),
1 TLBC(IPJ1) ,CHC(IJ1),CXLC(I1Jfl,CYLBC(1,Jl),TXL?C(I,J1,
1 TYLBC(IJ1)T0LI3C(I.J1)

130 CONTINUE

1	 CONTINUE
c

150 CONTINUE
c

IENEI'NUNLFS (2)
D() 160 IirIEND
NY) IV(I,3)NDIV (IF 1
NDIV(I . 4 )unXVCl2)

160 CONTINU
E

C
C.	 CALCULATE NUMBER OF NODAL P0INT!
c

i1UtITF=0
NUMVP0
NUHPP=0
XENDNtJ1LPS (2)
DO 260 I1IENID
17=<2*NLIIV(I,1)+i)*(2*NtuIV(I,2)+1)
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IF(I.GT,NUMLP(j)) GO 10 20
IF'NPPFz.EO,3) Io=17-NDIV(r,1+l)*(NDXV(I,2)+1
IF(NPPE.ECh1) I8 =NUIV(I1 )*NOIV(I,2)
IF(NPPE.EO.0) I0

NWIVP=NW4VP+17
NUt1PP=NUHPP+I

230 CONTINUE
WUMTP=NUMTP+17

c
Ji.4
DO 250 J14
IF(J0IN(IJ,i)(.0) GO TO 24!
MUMTPNUMTP-(2*NDIV( 1 tJ)+1
TF(J0XI'UI,J11.NE10) NUMTPNUKTP+1
IFI.GT4t4U1LPS(1) GO TO 249
UMVP=NU1UP-(2*NE1V( !rJ)+1)

IFCNPPE.Efl,3 NLIi1PF'NUHPP-(NLIV(IJ))
IF(JOIN(I,Jl1)WEO) NUMVP=NUMVP+

249 CONTINUE
Ji =J

250 CONTINUE
260 CONTINUE

c
NLit1RNriilVP+N1IMpP
IE(NUHTPGTNUMHP) NUMNP=NU1ITP

c
c

IF(t'8iMT.GT.IflA,ONUMVP.GT.ID ) GO 10 7002
1F(NUMNP.GTIDD) GO TO 7003
IF(NUMVP.GTItC) GO T3 7004
IF(NIJIIPP,GT.IDD) 130 10 7005
XF(NELMT.GT11DF) GO 10 7006
IF(NELMC.GT.ILI&) 30 TO 7007

c

c
1EI4DUMVP
IF ( NL'1TP GTNUMVP) XENLINUMTP
1)0 20 I=1,IEND
NPCI)1
c05xxP(I)=1,Q
)CC(I)=0,0
YBCI)0,0
TBC(I)0,0
CH(I)0.O
LX(I)O,0
CY(I)=0,0
TXI)0.0
TY'I)=0.0
TQI)O.0
)(ORD(1)=-0.0
Y0RD(I)=-0.0

280 CONTINUE
c

ITP=0
IvP0
1 PPNUHVP
IEL0



15

IELC0
t(F?CT0 • 001

IEHD=NUMLFS(2)
00 720 T1,INti

c
11=N0IV(X1)
12=2*11+1
I33*I 1+1

C
I4NflIV( 1 2)
15=2*14+1
16=3*14+1

17=12*15
1F(NPPE,EP3) I9=17-I1+1)*CI4+1)
IF(NPPE.Ethi) 18=11*14
IF(NPPE.Efl.0) 18=0
IF(Ie0T,NUMLPS(1)) 180
19=17+18

C
C	 CALCULATE SIDE ARRAYS
c

JEND=I2
c

J2=17-12
J412+1

C
00 320 J1,JEND
..J4=J4-1
LIR( IrJ)'J
L4R(3rJ4)=J2+J

320 CONTINUE
c

IF(NPFE.NE.3) GO TO 331
IF(I.GT,NLIMLP6(l)) GO TO 331

c
JBN=JENt'+1
JENEi=JENO+I1

J1=(17+1)-J8GN
J2=(17+18-I1+1)-486N
J4=13+1

C
i:to 330 J=J8GN,JEND
44=J4-1
LNR1 ,J)=J1+J
LNR(3rJ4)J2+J

330 CONTXUE
31 CONTINUE

c
C

JENLI=Th
C

J4=15+1

Oo 340 J=1JENfl

LNR(2J)=J*I2
LNRC4J4> = (J-1 )*12+1
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40 CONTINUE
c

IE(NPPE,HE.) GO 10 355
1F(!.GTNUfLFS()) 0010355

c
c
c

JE40NJt40+1
JNt'JENt'+I 4

c
J1=1
J4I6+1

c
DO 350 JJEGN,JEND
J4=J4-1
L4R(2J)17+J1*( 11+12)
LNR(4J4)=LNR2iJ)-12+1
J1=J1+1

350 C0NTINU
c

355 CONTINUE
c
c
C	 CALCULATE NPN ARR(Y
C.

JENt'Iq
c

DO 415 J1JEND
NPN(J)0

415 CONTINUE

DO 440 J1r4
IF(JDIH(17J,1).Efl,0) 60 TO 440

41=JQIH(1J11)
J2=JOIN(trJ,2)

NENO=2*NDIV( 1 .J)+1
K2(END+1

c
t0 425	 1,KEN0
K1LNR(J,)
(2=Ic2-1
WFH(1)LHP(J1,J2,<2)

425 CONTINUE
c

IF(NFPE.NE,3) GO 10 440
IP(1.GT.NUMLPSC1)) GO 10 440

c
c

KBGN=tEND+1

K2=lUD+1
c

10 435 KKEGNpKENtI
K1=LNR(JiK)
K2K2-1
NPN(N1)=L?W(J1J2,K2)

435 CONTINUE
c



17

440 CONTINUE
C

JEDI7
DO 460 J1JEUD
IF(NPNCJ).NE.0) GO 10 460
ITPITP+1
NPN(J)ITP
F(t.6T.NUHLPS(1)) GO 10 460
VP= 1 VP+ 1

460 CONTINUE
c
c

IF(IGT.NUHLPS(1)) GO 10 471
JBr3JEND+1
JENEi=19

c
DO 470 JJIGNFJEND
W(NPNJ).NE0) 60 10 470
1 PPIPP+ 1
WN(J)IPP

470 CONTINUE
471 CONTINUE

c
c
c

IF(MPP.E0.3) JEND=13
1F(NPPENE.3) JENtII2
IF(IGTWUl1LFS(1)) JEt4DI2

00 435 J=1,JEND
J1LNR( 1 ,J)
J3LNR(J)

c
LNP(Ip1J)NPN(J1)
LNNIr3t4)HP14(J3)

c
485 CONT114UE

c
IF(NPPE.E0.3) JEN6I6
IF(NPPE.NE.) JElDI5
IF'IG1,NUt1LPS1)) JENBI5

c
BO 487 ,J1,JEND
J2LNR(2pJ)
J4 =LNR(4, J)

c
LNP(X ,2vJ)NFN(J2)
L1P(14J)=NPN(J4)

487 CONTINUE
C
c
c
C	 FORMULATE BOUNDARY CONDITIONS

00 495 J=14
KENDI2
IF(j4EQ,2.OR.J,E0.4) KEND=15

c
00 495 KIpkEND
K1=LNP(I,J,10
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tPBC(LNP(I,J,I'C) )LPBN!rJ)
SXXP(LNP(I?JFK))=CcISLEIC(I,J)

XBCCLNP(I,J,K) )rXXLBC(IrJ)
YBC(LNP(I,Jf<) )YL3C(I,J)
TE4C(LNP(I,J,(<) )=TLBC(IJ)
C-(LNP(I,J1K) )CHBC(I rJ)
CX(LHP(IJ,K) )=CXLBCCI!J)
CY(LNP( 1 J,N) .'CYLC(I,J)
TX(LNP(IrJ,K))TXLBC(I,J)
TY(LNP(IIJ,N) )TYLBC'IpJ'
W(LNP(I7JrK))=TQLBC(I7J)

495 CONTINUE

CALCULATE NODAL POINT COORDINATES

R=2*I1
DX=1.O/

2*I4
IY=1 .0/R

c
JEND=IS

tEND=I2

1 r0

tD 550 J1yJEUD
RJ-1
RYR*ElY

tiO 540 K1NENti
R=N-1
RXR*X
Rt1(1)+1.0*(1,0—RX)*(1.0—RY)*(1.0-2.0*RX-20*RY)
RN(2)=+40*(RX)*(1.0—RX)*(1.0—RY)
RN(3)=-1.0*(RX)*U .0—RY>*(1.0-2.0*RX+2.O*RY)
RN(4)+4.0*(RX)*(RY)*(1 ,0RY)
RN5)=—i.Q*(RX)*(RY)*(3.0-2.0*RX-2.0*RY)
RN(6)+4.0*(RX)*(1.0—RX)*(RY)
RN(7)-1 .O*(10—RX)*(RY)*(i.0+2,O*RX-2O*RY)
RN(8)+4,0*(l.0—RX)*(RY)*(1.0—RY)
U(1+1
K2NPN(N1)
XORDCl2)=0. 0
YORD(1c2)=o.o
['0 530 L=18
X0RD(l(2)zX0Rrl(K2)+RNL)*XC0RCI,L)
YORD(I(2)=YQRr'(t<2)+RN(L)*YCQRCI,L)

530 CONTINUE

540 CONTINUE
550 CONTINUE

CALCULATION OF NP ARRAY

JENDI 4
KEHE1 1
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c

c

c

rio 660 J=1,JENO
110 650 1<1,KEND

IELIEL+2
IE(X.LE,NUMLPS(1)) IELC=IELC+2
NIIEL-1
N2IEL

1<1(J-1 )*2*12+(K-1 )*2+1
1<2=1<1+1
1<3=1<1+2
N4K1+12
K54<4+1
K6-K4+2
714(1+2*I2

1<8=1<7+1
1<9=1<7+2
IF(FIPPE,E11,3) K10(J-I)*13+17+1<
IF(NPPE.EO.1) 1<10=(J-1)*I1+17+K
IF(NPPE,E(0) 1<10=010
XF(I.GT4N.4iLP1)) 1<10=0
1<11=1<10+I1+N-1
K12K.i+1
K13K1i.+2
K14=K10+I

1<1=NPN(K1)
1<2=NPt4 (K2)
K3=NFN (1<3)
K4NFN(K4)
1<5=NF'N(KS)
K6NPN(1<6)
<7NPN(K7)
KO=NPN(1<l3)
K9=NPN(K9)
K10=MFN(10
K1INPN(K11)
1<I2NPN(1<12)
K13=NPN(K13)
K14=NPN(t<14)

ri1=(X0R11X9)-XORI'(Kl ))**2+(YORDCX9)-YORE'(Nl) )**2
02=(XORl(K7)-XORDCK3>)**2+(YORtiI<7)--YORD(K3))**2

111 t$ 1 +X(FAcT*rI 1
11FACT-1 10*[IFACT

IFD2.LT.D1) GO TO 630

NNN1 p 1 )=X1
NP(N12)=K5
NP(N1r3)K9
NP(N1r4)=t(8
NP(N1 r5)=K7
NP(Ni,6)=N4
NP(N1 r7)=K12
NP(N1 8)=1<14
NP(N1 9)=N11

c
c
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IF(HPPE.EC41) NP(N1,7)K10

NP(N2?1)K1
NP(N22)=K2
WP < M2, 3) =K3
NP(N24)=K6
NP(N2,5)=K9
NP(N26)=k5
NPN2,7)=10

GO 10 650
60 CONTINUE

c
tP(N1,1)=Ki.
NP(N1 2)=N2
NPN1 3)=N3
NF(N14)K5
NPN1 ,5)=t7
NP(Nlj'6)=N4
NP(N1,7)=t10
NP(N1v)K12
NP(N1 ,9)(11

c
P(N2 1 )K3

NP(N2,2)=I6

NP(N2,5)7
NP(N2s'6)=K5
NP(N2,7)(l3
NPU42,8>I<14
NP(U2,P)=12
IF(NPPE.Efl.1) NP(N2r7)=K10

c
6$0 CONTINUE
660 CONTINUE

c
c

720 CONTINUE
NLT 1 EL
NLHCILC
NUt1LNELMT

c
C	 READ SINGULAR BOUNDARY CONDITIONS
c

WRITE(622)
RE1tI(59,1) NIJHBC
WRITE (61)NUI1C

IFNUHTh..EO,0) GO 10 761
WRXTE(625)
D 760 I-1,NUMC
REAt'(524) I1NPBC(11) . tOSXXPCr1) rXBC(I1),YBC(I1),TLCCl1)
READ(527) CH(I1)CX(I1) ,CY(I1)TX(11),TY(I1),T(11)
WRITE(6,2) 11NP?C(Ii) ,COSXXP(I1)XBC(Il),YBC(I1)iTBC(I1)r
1 CI-i(Il)CX(I1) CY(I1)rTXIj.)TYtIi),TQ(I1)

760 CONTINUE
761 CONTINUE

c

c
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c
c

IF(NPPE.E0.0) GO TO 781
IF(NELHT.LE.ULMC) GO TO 701
XBON=NELMC+1
Jj6NNVPE+1
JENE1=NVP1+NPPE
[ID 760 IIFfl3NrNELHT
00 700 jJEIGN,JEN[t
NP(.T'J)=O

760 CONTINUE
781 coN'rxNuE

c
CALL HSHAtIJ

c
C	 OUTPUT OF DATA
C

UETE616)
WRITE(617) NUMNPrNUiITP,NVMVPrNUiIFFrNELHC,I4ELIIT
WRITE(6r12)
BO 820 I=1.NUHTP
WRITE(6713) IX0RD(I)vY0R[I(I) ,NPBC(I),COSXXPCIh.XOC(I).rYBC(I),

1 ThC(I) ,TX(I) rTY(I)TQ(t) ,CH(I) rCX(ICY(I)
820 CONTINUE

c
WRITE(6v14)
!O 840 l=1,NUHL
WITE(6v15) Ir(NF(I,J),J17NNPE)

840 CONTINUE
c

IF(IPUNCH.NC7) 60 10 855
WRITE(7T17) NUHNPNUHTP,NUMUP,NUMPPpNELt1C,NELMT

rio 645 Ii,NUMTP
WRI1t7,13) I,XORTjX)Y0RD(I)

845 CONTIHUE
JD 650 I1,NLJI1EL
WRITE(7r15) 1, (NP(I7J)J1?NNPE)

850 CONTINUE
055 CONTINUE

C
CALL iAF xMrNx1Ax,mnhmAx,o.o,i .0,0.0,1.0)
LtD 860 T1,NUMEL
I1=NP(I,1)
X2NP(I2)
I3NP(I ,3>
I4=l(I q)
15=NF(E ,S)

c
CALL PDINT(xDRD(II),yoRrE(Il))
GALL VECTOR(XORID(T2) pYORD(I2))
CALL VECT0R(X0RD(I)pYORD(I3),)
CALL VECT0R(XOR[I(I4),yOFW(I4)
CALL VECroR(X0RD(I5),yDRL(I5))
CALL VECTOR(XORD(16) ,YORO(16))
CALL VECTOR(XORDI1),yOR[I(I1))

80 CONTINUE
C
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CALL FRAME
c
c
c

60 TO 7777
c
c
C	 ERROR MESSAGES
c

7001 WR!TE(629)
STOP

7002 WRITE(6v30) NUMTPil1LJMVP,IDA
STOP

7003 WRITE(6,31) NUMNPPIDB
STOP

7004 WR1TE(692) NUKVP,ILC
STOP

7005 WRITE(6,33) NUMPPrZDD
STOP

7006 WRZTE(6,4) NELMTrIIW
STOP

7007 WRITE(6,35) NELMCrII36
STOP

c
c
C	 FORMAT STATEMENTS
c
c

1 FORHAT(BX10)
2 FORMAT(20HONLJMLPS(1) NUHLPS(2) 	 )
3 F0R1AT(7E103)
4 EOPi1AT(40H0	 XHIN	 XMAX	 Y1IN	 YtIAX	 )
5 FORHAT(//12H LOOP NUMBER r	 15)
6 FORl1tT(2110)
7 F0RhAT(20HONDIV(I1) NtIIV(Z2)
a FORMAT(20H0 JOIN(I,J,I() ARRAY	 )
9 FORMAT(4(17,13))

10 F0RHTC20HG	 XCOR	 YCOR	 )
11 FORMAT(2E10.3)
12 EORHAT(127H0 NP	 X0RL	 YORD NPEIC COSXXP	 XE4C

IBC	 TSC	 TX	 TY	 TO	 CH	 CX
1	 CY

13 F0RHAT(I5,2E10. 15,F7, 4,9E10 3)
14 FORMAT(40H0 ELEM	 NP	 )
15 FQRI'fAT(10I7)
16 E0R1AT(60H0	 NUMNP	 NUMTP	 NUIIVP	 NUMPP	 ?IELMC	 N

1ELMT )
17 F0RHT(0I10)
19 FORMAT(1OHO	 IPIJMCH	 )
19 FORHAT(X10)
20 F0FMAT(10H0	 NPPE
21 FORMAT(I10)
22 FORMAT(10140	 NUMBC)
23 FORMATC123HO	 SIDE	 BC	 COSXXP	 XBC	 YBC

1 TE4C /	 CH	 CX	 CY	 TX	 TV
lTD

24 F0RMAT(2Il0,P10.45E10.3)
25 FORMATC123I-10	 NP	 NPBC	 COSXXP	 XBC	 YBC

1 TBC /	 CH	 CX	 CY	 TX	 TV
110
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26 F QRIIAT (
1************************************** DATA PROM MESH )

27 FDRiAT(6E10.3)
29 QR1AT(2110,F10.4 p 310,3, 3F3 / 16E1O3
2? FORiiAT(35O NPPE MUST EL1UAL EITHER Ov It OR 3 )
30 FORMAT(BHO MUMVPv,l4,10HOR NUMTPi,14,21H 15 GREATER THAN XDA,

1	 I4)

31 FOR1AT(14H0 NUMNF' EQUALS y I5 y 2BHr WHICH 15 GREATER THAN I!B,,15)
32 FORMAT(14H0 NUMVP EQUALSrI5i28H, WHICH 19 GREATER THANTDC,,I)
33 FORIIAT(14H0 WtJNPP 4CJALSvI5r28H, WHICH 15 GREATER THAN IttDppI5)
34 FlRMAr(14Ho NELtIT EtUALSI5i2SH, WHICH 15 GREATER THAN IDFp,15)
35 Ft3RIIAI(14HO NELMC EUUALS p I5,28Hr WHICH 19 GREATER THAN zrtc3,,I5)

c
7777 CONTINUE

END
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OVERLAY(FLOWT30)
PROGRAM WAVE

COt*ION/C3./
1 X0R0($AA$),Y0RD($AAs),XC($CC),YBC($CC$),TBC($AA$),
CX(CC$)tCY($CC$)CH($M$),TX($CC$)PTY($CC3),TO($AA$),

3 CO3XXP($C$),NP1C($AA)pNPC$FF$$EE$)
c

COMiIQN/C2/
1

c
COjIMON/C1'
3. IELE(ID),NPR($B$),LISTC$JJ$),MOVE($JJ$)INT0($JJ$)?
2 IoIAc3(27sJJ$)

COMMONIC4/
1 I(iAX(2)i.IBMAX(2)rH0MAX(2)NUNSE0(2)p
2 4SE,IEtpLISTX,IC01P,IELEX,H0VEXvIEMPT

c
COMMOM/C5/

1 XDA, IDB,IDC,ItlE',IflE,IEIF,I ,It4H,IPI,IEtJ,ILt,IElL,1DH, ID, ZD0,IDP
c

bIt1t4SIDN
1 IOREIER(2v$FF$)iLSTCP($JJ$),LSTIC($JJ$),LSTOL.tI($JJ$)p
2 NPIX($rB$),HSHCE1(2)

NTPE=6
NVPE=6

c
c
c

WRITE(6,20)
c

REWIND 1
REWIND 3

c
WRXTE(6I 19)
READ(S4) t1SHCt1),MSI4CD(2)
WRITE'6,4)MI-1CLl(1) i1SHCD(2)

rio 1000 10=1,2

IF(MSHCD(I0).E0.0) 00 TO 1000

WRITE(6 p 27) 10
NNPE=t4VPE+NPPE
NUHNP=NUHVP+NUHPP
NIJNELNELMC
IF(I0,E01) GO TO 10
NUiINP=NUtITP
NUHELNELMT
NNPE=NTFE

120 CONTINUE
c
C	 FORMULATE NPIX ARRAY AND INITIALIZE NPR ARRAY
c

rio 130 1=1NUNNP
NPIX(I)=0
NPR(I)-0

130 CONTINUE
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c
60 135 I1NUMEL
00 135 J1rNNPE
J1NP(IpJ)
NPIX(J1)NPIX(J1)+1

135 CONTINUE
c

If(NUHMP.EQ.NU1VP) 60 TO 138
IFCI0.EC1.2) 60 10 138

1 E'6NNUMVF+1
00 137 T=ISON,NUHNP
NPIX( t)NVFE*NPIXcI)

137 CONTINUE
138 CONTINUE

C
WRITE(615)
RA1i54) MAXVUL 7 IBH11
W1TE(6,4)I1gXVULpIBMXN

C
tiO 140 11,t4U!1EL
I0R0ER(I0I)I

140 CONTINUE
C
c

WRITE(610)
REr'(54) IREAD
t4R1TE(6,4)IRED

IF(IREAD,NE.5) 60 10 150
c

REAt511) CI0R01R(I0,I),X1pNUMEL>
150 CONTINUE

WRITE(6p12)
WR1TE(6,11)(I0RLiERCI0,X),I=1,NUHL)

c
c
C

CHECK 10 SEE IF ALL ELEMENTS ARE ACCOUNTED FOR
C	 (TEMPORARY USE OF NPR ARRAY
Q
C

00 160 I1NUHEL
NPR(I)=l

160 CONTINUE
C

rio 165 I=1,NUfEL
I1I0RIIER(IQ, 1)
NPR(I1)=NPR(II)-1

5 CONTINUE
C

00 170 I=1NLJMEL
IF(NPR(II),NE,O) GO TO 7004

170 CONTINUE
C
0
0	 FORMULATE TAPE SEGMENTS
0
c
0	 INITIALIZE
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('0 230 I1ItiJ
LIST(I )=0
LSTCP(Z)=o
LTIC(I)0

230 CONTINUE
c

[tJ 231 I1,IDI
IELE(I)=0

231 CONTINUE
c
c

NW4SEG(10)0
IBMIOIBtIIN
NQMIOO
LSTICXO
LSTCPX=O
fltoLD=o
IELEX0
IEHPTO

c
c
c
c
c
c

WRITE(6i9)
c

DO 900 I=1,NUMEL
c

IlIOREIR(I0vI)
IELEX=IELEX+1
IELECIELEX)11

c
C	 PLACE NEW NODAL POINTS IN LSTIN
c

iO 330 J=17NNPE
J1NP( U pJ)
IF(J1GT.UtJMVP4AND.I0.E0.1) GO TO 320
NPIX(J1)=NPIX(JJ)-1

320 CONTINUE
KE4DLST 1 CX
IP(KEND4EQ.0) GO TO 326

c
('0 32 k1lENtI
I(J1.EQ.LST1C(K)) 00 TO 330

325 CONTINUE
326 CONTINUE

LSTICXLSTICX+1
LST(C(LSTICX)Jl

330 CONTINUE
c
c
C	 TRHSER COMPLETED N,F. TO LSTCP
c
c
335 CONTINUE

c
JE4DLST 1 CX
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00 360 J-lpJEt4D
340 CONTINUE

J1L5TIC(J)
IF(J1.EQ,0) 00 TO 360
IV(NPIX(Ji).GT,Q) 60 TO 360

C
IF0.E0.2) 00 ID 348
IFNUt1VP.i0NLfMNP) 60 10 349
tF(J1.GT.NUfVP) 60 10 340

C
DO 345 N'1,I
1I0RI1ERC 1 ,O

L' 345 L=1,HVFE
L1=NP(N1L)
IF'L1.N.J1) GO ID 345
MDGNNVPE+1
DO 343 Mt1B6hNNPE
H1NP(1U rM)
NPIX(ill )NPIX(?1 )-i

343 CONTINUE
345 CONTINUE

C
c

IPCHK=i.
c

348 CONTINUE
C

LSTCPX=LSTCPX+1
LSTCP(LSTCPX>J1

c
DO 350	 JLSTICX
LSTIC=LsTtCCK+fl

350 CONTINUE
LSTICX=LSTICX-1
00 10 340

360 CONTINUE
c

IF(IPCHI(.EQ.1) GO 10 335
C
C
C
C	 CALCULATE NPR ARRAY
C

DC) 375 J1NUHNr
IF(PR(J).EQ.-I) GO TO 375
NPR(J)=O

375 CONTINUE
c

DO 385 J1L5TCPX
J1LSTCP(J)
NrrJ1 )J

385 CONTINUE
c

XF(LSTrCX4E0.0) GO TO 388
DO 387 4=1tLSTICX
J1=LSTIC CJ)
NF'R(Jl )J+L5TCPX

387 CONTINUE
389 CONTINUE

C
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CriLCUL(TE CUtENT ID

1 D0

DO 430 J1,NUMEL
00 420 NpNNFE
N1P'J)

=NPR(K1)
lF(I<24LE,0) 00 10 420

c
00 410 LIsNNPE
L1NP(JtL)
L2NPR(L1)
IF(L20.0) GO 10 410
L2=IABS(L2)
IBCHI@IABS K2—L2)+1
IF(IDCHK.GT.IB) IBIBCHK

410 CONTINUE
420 CONTINUE
430 CONTINUE

c

IF(IB,GT.IDMI0) XI3N10IB
LISTX=LSTCPX+LSTICX
IF(LISTX,GT.N01410) NOMIO=LTSTX

C	 ESTIMATE STORAGE REOIREMENTS FOR AN ADDITIONAL ELEMENT
c

IFI,EQ.NLfl1EL) GO 10 499
c

NNPE-3)
NOCHK=L1$TX+ (NNPE-3)

IF'IBCHN,LTiXDIIIO.AND.NOCHK,LT.NQMIO) 00 10 900
c

IF(NCCH,LT • NQ1I0) NOCHK=NQMIO
XF(IBCI-W,LT.IBMI0) 1BCHIIBMI0

c
NCHK=(N0CHN—IBCHK)*ISCHK (IECH(c*2'—IFiCHN)/2)+IBCHK
IF(I(CHK,LT.IIAXVOL) GO 10 900

c
c
499 CONTINUE

C	 PLACE ON TAPE AND PREPARE F NEW SEGMENT

C	 CALCULATE KVOL FOR CURRENT SEGMENT

NVOL= (LISTX—I)cID+((IB**2—IB)/2) +IB
PMI0(NflHT0—IE4llI0)*IBi1I0+( (I?t1I0**2SMI0)/2)+IEHI0

c
NUMSEG( 10)=NIJHSEG(I0)+1

c
c
C	 FORMULATE LIST

1O 510 JFL3TCPX
LXST CJ) 'LTCPJ)
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510 CONTINUE
C

00 515 J=1,LSTICX
J1=LSTCPX+J
LISTJ1 )=L01ICJ)

515 CONTINUE
C

IC0P1PLS1CPX

c
C	 FORMULATE MOVE AND INTO ARRAYS
c

ElO 530 J1,I[iJ
MOVE(J)=O
INT0(J)0

530 CONTINUE
C

M0VEX0
C
C

INNUHSEG(I0).LE.1) GO 10 000
c

JENDLST0LX
IF(JEI'JD,LT4LISTX) JEUtIrLISIX

00 650 J=1,JENrJ
JI rJ

c
620 CONTINUE

J2LSTQLD (JI)
J3LIST ( Ji)
ZF(J2.NE.0) GO 10 640
!F(J3E040) 00 TO 650

00 630 N1,JEWD
1. 11<
K2=LSTOLtlI'Z1)
IF(K21NE.J3) GO 10 630
M0VEXt1CVEX+1
MOVE(rIOVEX)=N1
INTO(MO VEX) J1
LT0LD(J1)J3
LSTOLD(K1)0
IF(K1.GT.J) GO 10 650
.J 1 I< 1
00 10 620

430 CONTINUE
C

IF(J1 .LE.J) LsT0Lr'(J1)LIST(J1)
GO 10 450

640 CONTINUE
IF(J2.NF,J3) GO 10 650
MOVEXM0VEX+1
NOVE(MOVEX)=J1
IHTO ( MO VEX)=J1

650 CONTINUE
C
c
t	 HAS HOVE BEEN SUCCESFUL
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c
ICHK0
rio 670 Jr1,JEND
IF(LSTOLD(J).NE.LIST(J)) ICHK+l

670 CONTINUE
c

IF(XCH<.E,O) GO TO 7003

c
c

I*1IO=(NOMIO-I8MXO)*IBMIO+( 'I'MI0**2-rBHI0)/2)+IBMX0

c
c

980 CONTINUE
c
c

NS8=U1fl18EG (10)
c
c

IF(ICONPLT.1) GO TO 7001
c

WRITE(6,B) NSEG,NVOL
WRITE(6,2) NSEGIB,LlSTX,ICOMP,IELEXMOVEXiIEHPT
IJRITE(6 p 2) (IELEJ),JiIELEX)
WRZTE(62) (L1BT(J)vJlrLISTX)

C	 WR1T(6,2) (NFR(J),J1iNUMNP) 	 ******** SUFRESSEEi ***********
WRITE(62) (MOVE(J),J=1rMOVEX)
WRrTE(6,2) (INTOJ)7J=1I'MOVEX)
IF(XO.Ethl) WRZTEC1>
1 NSEXEt,Li5TX,ICOl1Pr1EL,EX,1OVEXIEMPTpIELENPR,LIST,MOV,fl1TO
IF(I0,ECh2) WRITE(3)

1 NSEl3,IB,LtSTX,ICOMPpIELEXri1OVEX,IEHPT?IELE,NPR,LISTpMOVEINTO
ZF(L1STXGT.ItiJ) GO TO 7005
XF(IELEX.GT.IDI) GO TO 7005

c
c
C	 INITIALIZE FOR NEXT TAPE SEGMENT

ZF(1,O,NUMEL) GO TO 900
c
c

riO 885 J=1ICOMP
J1LIST(J)
NPR(J1)=-1

885 CONTINUE
110 990 J=1ItiJ
LSTOLEI(J)=LIST(J)
LIST(J)0
L5TCP(J)=0

690 CONTINUE

10 891 J1rIDI
IELE(J)0

891 CONTINUE
c

110 82 J=11COt4P
LSTOL1I(J)'0

892 CONTINUE
c
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!EI1PTICOhP
1 ELEXQ
LSTC3LXLISTX
LISTX=0
LSTCPX0
IBOLEI=IBMIO

c
c

900 CONTINUE
c
C
C
C	 CALCULATION OF IrIG
C
c

IF(10,E.2) GO TO 930
IB1AG(1,1)1
00 920 12,NflhI0
I1=NM10-1+2
IF(I1.GT,1BMIO) 11=IEH!0
IDIAG(l,I)IDIAG(1,I1)+I1

920 CONTINUE
GO 10 951

c
930 CONTINUE

18T2*(IBNI0-1)+1
IU1O(2s1)1

DO 950 =2,NOMIO
X1IBT
IF(I.LT,IBMIO) I1I1-(IEHIO-I)
IF(I+GT.NOMI0-IBHIO+2) 11=I1-(IBMIO-CNOMIO-I)-2)
1tIA5(27I) = rElIcc(2,r-1 )+I1

950 CONTINUE
951 CONTINUE

WRITE(6p3)
WRITE(64) tHI0.XBH10!NOMI0,NUMSE6(10)
IF(KHI0GT.HAXVOL) WRITE(616) kHr0HAXV0L

t1AX(I0)=N10
IBHtX(10)=BHI0
NOt1X(10)=NGi110

c
1000 CONTINUE

REWIND 1
REWIND 3
WRITE(9)X0RDpYORD,XBCBCpTDCCX,CY,CH?T(,TYrTLICOSXXP7

1
2 NPPEMAXtIAXNOMAX,NUt1SEG,ItII,G,
3 ID ID lDC,IDD,IEIEIElF?ID6,ItIH,IEPI,1tlJ,1DFZ, l(IL IfliItIN p ltiO,IDP

GO ID 7777
C
C	 ERROR MESSAGES

c
C
C
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7001 WRITE(6,5) NUHSE3
WRITE(6,6) IELE(1) r11,IELEX)
WRITE(6,6) (LIST(I)I=1LX5TX)
STOP

7003 WRITEC6,1)
JRITE(6p2)(LI5T(A)I1yLISTX)
WR1TE6,2)(j$TOL[IX)?I=1,LISTX)
STOP

7004 WRITE(6,13)
WR1TE6,14)IORDER(I0pI)1=1,NUI1EL)
STOP

7005 WrITE(677) ItlI,IDJ
STOP

FORMAT STATEMENTS

1 FORMiT(50H0 MOVE—INTO ROUTINE NOT VALIrI, LIST AND LSTOLII ARE 	 )
2 FORtIAT(2015)
3 FOR1IAT(40H0	 KMAX	 IWIAX	 NUMAX	 NUSEO
4 FORHAT(4110)
5 FORHATC45HO ERROR -- FIRST NODAL POINT IN TAPE SEGMENT	 ,15r

1 36H18 NOT COMPLETED * IELE AND LIST ARE	 )
6 FORMAT(2OI5)
7 PORMAT(67HO IELEX OR LISTX IS GREATER THAN DIMENSION IDI OR ItJ WH

1ICH EcHJAL, r15 y 4H AND 15)
8 FORMAT(14H0 TAPE SEGMENT ,14, 17H 	 KVOL EQUALS ,16)
9 FORHAT(39H0 NSEG ID LISTX 1CDMP IELEX HOVEX IEHPT ,/,
1 40H IELE(I) LIST(I) NPR(I) MOVE(I) INTO(I) 	 )

10 FORMAT(IOHO	 IREAB
11 FORMT(10I5)
12 FORMATCl2HO IORDER(I) )
13 FORMAT(34H0 ERROR IN IORDER ARRAY, IURDER IS 	 )
14 FORMAT'2015)
15 FDRHAT(20H0	 HAXVOL	 IIHIN )

6 FORMAT(19H0 NOTE I(HAX EQUALS, 16, 2814 WHICH EXCEEDS THE NAXVDL OF
IF 16)

19 FORMATC20HO NSHCD(1) MSHCD(2) )
20 FORNAT( 110H0***K**************************************************

l*************************************)c** DATA FROM WAVE
27 F0RNATcH0****************************************************

1********** DATA FOR MESH	 13)
7777 CONTINUE

END
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OVEZRL$Y(FLOW,4O)
PROGRAM COUPLE

c
c
c

CWIHON/Cl/
1 XQR(AA$)?YORD($AA$),XBC($CC$),YBCCC$)7TEC($AA$),
2 CX($CC) ,CY($CC$),CH(AA$) PTXC$CC$)ITY($CC$),TO($AA$),
3 COSXXPC$CC$),NPDC(AA$)vlP($FF$p$E$)

c
COMMON/C2/

1 xFxNpx1Ax,YMIN,yilAx,NuHvp''1pF,NuH'rprNELHc,HELwr?pE
c

COMMON/C3/
1 IELEC$II$),NPR($E$),LISTC$JJ),MOYE($JJ$),rNTO($J,J),
2 IZIA3'2$JJ$)

c
COMMON/C4/

1 KMAX(2),IAX(2)NQMX(2)NUHSEG(2)
2 NSEG,IE,LITX,ICOMP,IELEX,MDVEXpIEHPT

c
COMMON/C5/
1 IriA 1B,IDC,It,I,ItaF,IDG,IBH,Itl IILJIJ'Ki. IrELrIEH p IDN, IDJIDP

c
COMMON/C6/

1 SF(7,6F7),4T(27)FWUHOPT(2)?ISTRES(3)
c

COMMON/C7/
1 SKXX($LL$),SKXY($LL),SN'(X(LL$),SYY($LL$)

c
COMMON/CO/

1 TIME,tlTIMEyDTNAXDUI1AX
1 EIELU p tIELF,LELTPEELO,
1 ITERC,ITERT,
1 DFCONV,DUCONV,E'TCONV,Ei(CONV
1 VECTLPCTEHPP
1 THETAALFHATTRA?Si
1
1 INCLCU(2)FINCLTU(2)?I4TLCU2)!INTLTU(2)I
1 LCLJLTU
1 MN!rITHAXCpXTHAXTp
1 INCR tTV,i1OPrINTEMP,LAt3EULIRZ

COIIMON/C91
1 UXC$CC$), UYC$CC), UT($CC),
2 PX($Itfr$) ,PY($D!3$),IPC($EW$2),
3 FTX($CC$) ,FTY($CCI) pFT($fA$),
4 SIGIIC$GG$)SIGXXC$06$73)pSIGYY($GGv3),SIGXY($GG$,3),
5 SIGTt-l(GG$)'pMAT($FF$)

DIMENSION
1 RHS1($EE$)vRI482($BB$)

C.,
c
c
c

REWIND 9
REALI(9

1
2 PPEtXpIFHAXpNWlAXpNUSEChIDIAG,

c

c



34

3 IDAIDBIDCi Z,ItlE,II,ltl3,ItjH,IDIvItJ,I,IrILlm1,jtIH,Ino,xrjp
c

NTPE6
NVPE=6

c
WRITE(6)

c
C	 INPUT DATA AND INITIALIZATION
c
c
c
C	 READ MATERIAL DATA

NUNNPNIHIVP+NUHPP
IF ( NUMTP • 3T • NLJMt4P) NIJHNP=NUMTP
NUHELNELMT

c
c

WRITE(6r11)
RAD(5a.12) NUtIAT
WRITE(6r12)NUMAT
DO 150 I1NUt1EL
MAT(I)1

150 CONTINUE
c

IF(NUHATE0.1) 30 10 160
WRITE(6,7)
READ(522) (MAT(I)I=1N1ft4EL)
WR1TE(6722) (HAT(I) I1rNUMEL)

160 CONTINUE
c
c
c
C	 READ RUN DATA

WRITE(6,15)
READ(516) INCPRrINCPLi, INCPL
WRITE(6 p 16) INCPRVINCPUPINCPL

c
WRITE(617)
REALI(S, 18) INTPRpiNTPU,INTPL
URITE(6i.8)INTPRi XNTPU,INTPL

c
WRITE(6,23)
READ(524)
WRTTE(6,24)ITVpMQP,TRANS,THTA,INTEHPrLA3EULpXRZ

c
WRITE(6,25)
READ(526) TIHEH,MNItiUMAXDTMAX
WRzTE(6,26)TIHEM,MNrDuNxDTHtX

c
WRITE(67)
READ(5p4) ITHAXCiITMXT

t4RITE(64) ITMAXCpITMAXT

WRITE(62)
READ(5,i) VECTLPCTEMP

1 )VECTLCTEMP

IJRITE(6,28)
REA!I529) Xj4TLCU(1),It4TLCU(2)rINTLTU(I),INTLTU(2),L.CtJ,LTU
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LJRI1E(6,29)INTLCU(I) rINTLCU(2,INTLT(i(1)iINTLTU(2),LCUpLTU
C
C

WRITE(630)
RED(5,31) DFC0NV,D000NV,IUC0NV7tITCoWV
WRITE(61)DFC0NV,CDNV1DUCflNV,DTCO1U

C
C
C

REWIND 1
REWIND 
REWIND 3
REWIND 4

c
C
C	 PROGRAM INITIALIZATION
C
C

CALL SHAFAC
1 (NPPE)

c
IF(NUMPPEO,0) 00 10 171

C
['0 170 I1NW1FP
PX(I)0.0
PY(I)=0.0

170 CONTINUE
171 CONTINUE

C
t1EL(J=0.Q
DELF=O.0
DELT=0.0
1'ELO=O. 0
TNCLTU(I )=INTLTU(1)
LNCLCU(1)=INTLCU(I)

c
DO 17 I1,NELt
00 17 J=1,3
SIGXX(I J)=0.0
SIGYY(IJ)=00
SIGXyCI,J)o.o
i5IGTH(IJ)=0.0

175 CONTINUE
C
C

00 10 I1?NUMNP
UXCI)0,0
UY(I)0.0
UT(I)=0.0

180 CONTINUE
C
C

WRITE(6v3)
READ(5i4) NTSNSEC
WRITE(6,4)NFT5,NSEC

C
IF(NPTS.E00) 00 TO 183
WRITE6,36)
DO 182 1=iNPTS
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READ(535) xlrxORr'czl>r yORD(Il),Ux(zl),u y (Il) ,UT(11)
WRITE(6,35)I1,XORZI(Ii)pYURD(11),UX(I1),UY(I1),UT(X1)

182 CONTINUE
183 CONTINUE

c
IF(NSECE0.0) GO TO 186
WRITE(6,8)
D0 185 I1NSEC
REAO(50) JBGN,JENrI,INCR,TEMFouxo,Uyo
WRITE(6P9)JBGNPJENO, tNCR,Tt1F0vUX0rUY0

c
DO 185 J'J8GN,JEND,INCR
UT(J)TEMPO
UX(J)UXO
UY(J)=U?0

185 CDNTINLJ

186 CONTINUE
c

CALL DNDRY
c

190 CONTINUE
c
c

WRXTE(6'ó)
c

TIME0, 0
INCR0
LiTXt1DTMAX

200 CONTINUE

c
C	 BEGIN NEW INCREMENT
c
c
c

IF(ITU.t3T.0) CALL CREEP
1
2 IELE,NPR,LIST,MOVEINTOILIIAGP
3
4 UX,uy,UpXPy,po,rTxvTy,FTa,sxGzI,SIGXX,sIcyy,s:GXy,szoTH,
5 RHS1RHS2t?iAT
6 IDA,IDBiXDC,IDEIrIflE,ItIF,IDG,ItIH,IDI,IDJ!ITI(,1LIL,IW1?IEIN,Itl0IDP)
IF(ITV,GT.Q) ITV=ITV*HOP

c
IFITV4LT.0) CALL TEMP

1 (XGRY0R0,XBCpYBCiTBCrCX,CYpCHTXTY,TQ,CGSXXF,NP8C,WP,
2 IELE,NPRYLXST?MOVE!INTO,IIIXAG,
3 SFXX,SP.XY,StYX,SKYY, 	 -
4 UX,UY,UT,PX,pY,IFQ,FTX,FTY,FT,sIGII,sIGXX,8IGyY,5I6xy,gxGTH,
5 RHS1,RH52 MAT ,
6 XDA,rri?,xrIc,zrD, I0E,1ttF,IDG,IDH,iDItInJ,1rK,IDL,rrIN,IrlN,Ino,rrIp)
INITV.LT,0 ITV=ITV*tIOP

c
IF(INTEMP1NE.1" 00 10 350
INTEMF'O
WRITE(633)
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WRITE(6iL) (UT(I) rIIvN1JMTP)
GO 10 200

350 CONTINUE
c-

INCR=IWCR+1
LCU0
LtU=0
IF(INCLCU(1).GTINCR) GO 10 370
LCU=1
It4CLCU(i )INCLCU( 1 )+INTLCU(1)

570 CONTINUE
C

IF(IHCLTI.R1).6TICI) GO 10 375
LTUI
IUCLTU'1)INCLTU(1)+INTLTU(1)

375 CONTXNIJE
IF(TRANS.E0.1) GO 10 420
IF(OELT,LEDTCOtU) 1MIINCR
60 10 450

420 CONTINUE
TIiETIME+DTXt4E
F(TIHE.GE,TIt1Et1 t*IINCR
F(LAGtL,E0,0) tO 10 450
00 440 I1,NUMNP
YORP( T>='fQREI(I)+UY(I )*DTI1E
IF(IRZ.E0.1ANDXORD(I).E0.0.0) GO TO 440
X0R0(I)X0RL(r)+UXC1*OTIME

440 CONTINUE
450 CONTINUE

c
rF(IUCR.LTdNI) GO TO 460

C
INCFU 1 NCR
1NCPLINCR
XNCPRXNCR

460 CONTINUE
C

CALL PPP
1 (XORDY0REt,XBC,YBC,TBC,CX,CY,CH,TX,TY,T(,C0SXXP,NPt(C,NP,
2
3 IDA,Iti,1t ,IDDIEI,I[F, II(G,IDH,TDI.IDJ,tE*,IBL,I0H1tIN,]DO1DF)

IF(INCR.6EMN1) STOP
c

1F(TRANS.E00) 60 10 200
1::
C
C	 CALCULATE NEXT 0TIiE
c

D1ThEDTMtX
GO 10 200

c
c
C
C
C	 FORMAT STATEMENTS
C	 -

1 F0R1AT(10E10.3)
2 FORMAT(20H0	 VEc'rL	 CTEHP
3 F1)RMAT(20H0	 WPTS	 NSEC
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4 FDRHAT(8I10)
5 FORMAT(11OHO*******************************************4**********
i****************t******************** DATA FROM COUPLE	 )

6 FDRMATCOHO***************K*****************************#******
1*****************************!******(****** OUTPUT DATA

7 FORiAT(20H0	 ITMAXC	 ITMAXT
0 FOR1AT(60HO	 JN	 JEND	 INCR	 TEMPO	 UXO

1UYO
9 FORMAT(3I1O,3E1O.)

11 FORiAT(1OI4O	 UUMAT)
12 FORMAT(I10)
14 FORtIAT(4E1O,3)
15 FORMAT(OHO	 INCPR	 INCPU	 XNCPL
16 FORtIAT(3110)
17 FORtIAT(30H0	 INTPR	 INTPU	 INTPL)
18 FORMAT(3110)
22 FORMAT(2014)
23 FGR1AT'70HO	 ITV	 map	 TRANS	 THETA	 INTEHP	 LA

1GUEL	 IRZ	 )
24 FORMAT(2I1Or2F1O.3,3110)
25 FORIIAT(401-IO	 TIMEM	 MNI	 DLJMAX	 LTKX )
26 F0FMAT(E1O,3it1Or2E1O.3)
27 FQRMAT(12H0 MT ARRAY
28 FOF9IAT(60HQXNTLCU(1) INTLCU(2) TNTLTU(1) XNTLTU(2)	 LCU

1 LTU
29 FDRMAT7I10)
30 FORMAT(40H0	 LIFCONV	 DQCOWV	 DUCONV	 t'TCONV
1 EDRMAT(7E1O.3
3 FORMAT(26H0 INITIALZZED TEMPERATURES	 )

35 F0RMAT(X5,2E10,3,3E18110)
36 FORMAT(20H0 INITIALIZED VALUES ,/, 79H HP	 XORD	 YORD

1	 LIX	 (JY	 UT	 )

EN



39

SLJ11ROUTINE CREEP
1 (XOIEirYDRti,XC?YRCrThC,CX,CY,CH,TX,TY,TflpCOXXFNPBCrHP,
2 IELE.NpR,LIST,MOVE,INTO?HtIAl,
SKXX,SXY,SNYXSNYY,

4 UXUY?UT,PX.PY?IPOJFTXF'TY,FTQ7$IGIIJ5IGXX?SIGYY7SIGXY,SIGTH
5 FX,EYpM1T
6	 AIJi, JC,ILIEI,IDE,IDPrIflG,IDH,IIi,ZDJ,ltl)', XDLrIDHrIUN, ItQItP)

c
C
C
c

tcItlENsIOl1
1 xaRIIA',oRD(It'A),XBc(flJC),YBc(IDC),ThC(Irft4),
2 tx(IDc)rcy(IDc)fcrr'),Tx(IDc)vTy(ILc)pTn(Ir'A),
3 DXPCIBC),NPBC(Ifl)NP(iIWrIE)

c
COMMON/C2/

1 XMINXMAXrYMIN,YMAX,NUMVP,NUMPP,NLJI1TP,NELt4CpNELMT,NPPE
c

DIMENSION
1 IELE(IDI)NPR(I),LIST(ZDJ),MOVE(J),lNTO(I1J),IIAI3(2,IE'J)

C
COMMON/C4/

1 1AX(2),IM1AX(2)!N(fl1AX(2)NLU1SEG(2),
2 NSEcPIBLISTX,OMPVIELEXPMOVEXIEMPT

C
COMMON/C6/

2 F(7r6p7),WT(2,7),P4UM(PT(2)rIS1RES(3)
c

DIMENSION
1	 XX(L)SZXY(1DL)Sl'YX(XDL),SKYY(J1iL)

C
COMMON/CS/

1 T1,1TII1E7ElTMAX,tL1MAX,
1 DELUflELF7DELTiDELQ
1 ZTERCVITERT,
1 DrCONV EftJCONVrDTCONV EICQWVt
1 VECTL,CTEHP,
1 THETA,ALPHAT, TRANS,
1 INCPF]NCFU,1NCPLrINTPRvINTPtJrIHTPL,
1 INCLCU(Z)INCLTU(2)INTLCU(2)XNTLTU(2)
1 LCUiLTL),
1 MNIj'ITMXCvXTMAXT,
1 INCR, ITV,MOPrINTEi1PrLAtEULyXRZ

DI HENS IDN
1 UX(113C),UY(IDC)rIJTIDA),
2 PXcujr0,Py(IDD),IPcfl3D,2),
3
4 SIGII(I1G) S1GXXCIPGT3)
5 'fT(1L'F)

DIMENSION
1 FX(XtIB),FY(IDIf)

r
COMMON

1 TXX(9p9) rTXY(99) vTYX(99) TYY(?i.9),
1 SXX(9v9) SXY9i9) S?X(9r9) pSYY(9r9)
1 SPX(63)SPY(6,3),
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1 SIGXXJ(3),SXGYYJ(3)?5IGXYJ(),sIGTHJ(3),
1 DNCDX(5)iEfl4CthY(3),
1 RJ(,)pRJACI(2,2),L't4DX(6)vP4iY(8)

c
c

NVPE=6
1TPE6
HUti4P=N(JMVP+NUHF'P
M}1PENVPE+NPPE
INCLCtJ(2)=XNILCU(2)
ITER0

c
c

LSTP1ZGMAX (1) +1
IIIIAt(1 ,LSTP1)<NAX(1 )+1

100 CONTINUE
c

IF(LCU.O.1) StBC1.QE+20
c
c

00 140 I1iP4UHVP
FX(I)O*O
FYCl)0.0
FTXcX)=0.0
FTY(I)0.0

140 CONTINUE
c

IF(NUKPP.EU.0) GO TO 146
c

DO 145 I1tNUHPP
I1;NWiVP+1
FX(I1)0.0
FY(11)0,0
IFQ(I1)0
zrn(I,2)=0
FTX(I1)0.0
FTY(I1)0.0

145 CONTINUE
c

146 CONTINUE
c
c
c

c
IF(LCtJ.Efl.0) GO TO 161
IENOKMAX (1)
110 160 I=1,rEND
S(XX(I)0,0
SNXY(I)0.0
SKYX(I0s0
SKYY(I)=0.0

160 CONTINUE
161 CONTINUE

c
c

REWIND 1
REWIND 2

c
c
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C	 FUi1ATIUH AND t'IAGUUAL!ZATIUN OF K MATRIX
C
C
C

IEN0NUI'fSEG(l)
D0 499 I17IEND

c

READ(l)
1 NSEIBiLISTXrICOHPyZELEX,M0VEX,IE1PT,ZELErNPR,LIST,10VE,XNT0
IF(LCU.Efl.0) READ(2) SNXXNXYSKYX,SKYY,SNZC

c
I(I.NE.HSEG) 00 TO 7007

c
IF(I .01,1 .0.LCU.E0. 1) CALL SLIDE
1 IELEPR,LIST,H0VEpINT0,IU1A6,SXX,SNXY,SKYXv$KYY,
2 IDA,IDEi, IDCi IDt,IOE p IDF, 1D13,IDH,ItiI IDJr1K,xrL, ID1, IDN, IDo, lop>

C
C
C

00 370 J'1ZELEX
c

tELEJIELE(J
HJ=1AT ( IELEJ)

C
c

00 210 ?\1?NNPE
00 210 L=1,WNPE
SXX(L)=0.0
SXY(I'L)=0.0
SYX((,L)=0.0
SYYC<iL0,0

c
TXX(L)=0 .0
TXY(KrL)0.0
TYX(KrL)=0.0
TYY(N,L)=0.0

210 CONTINUE
00 212 =1,6
ri o 212
SPX(t',L)0 .0
SPY(KtL)0.0

212 CONTINUE
c

VOLO,0
c
C	 BEGIN QUAEIFffiTURE
c

EW0NUH0PT( 1)
00 260 t=1pNEND

00 21 L=1L.3
215 IF(ISTRES(L).E0.K) t<PEN=K

xco:o
YN'0.0
TMPNO.O
uxc0,0
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UYKO 0
RJAC(11)'00
RJAC( 1 .2)0.0
RJAC (2,1 )0.0
JAC(22)0,0

DO 220 L16
c

L1NP( IELEJ,L)
XK=XK+SF(1,L,K)*XORO(WP(IELEJ,L))
YKYK+SF1L,1O*Y0RrCNPC1ELEJ,LY
TEfPk=TEHFK+6F(1,L,N)*UT(L1)
UXKUXK+SF(1 ,L.K)*UX(NPCIELEJ,L))
UYKIiYK+SF( 1 L,tO*UY(NP( 1ELEJ,L))

c
RJAC(1 ,1)RJAC(1,1)+5F(2,L,K)*XORD(NF(IELEJ,L))
RJAC(1,2)RJAD(12)+SF(3,LK)*XORtI(UP(IELEJL))

RJAC(2,2)RJAC(2,2)+F(3pL,K)*Y0Rt(NPCZELEJ,L))
c

220 CONTINUE
c

PTJ=RJAC(1,1)*RJCC2,2)-RJAC(2,1)*RJAC(1,2)
c

iF(DTJ4LT60) GO TO 7002
c

RJACI(1,1)+RJAC(272)/flETJ
RJACI (ir2)-RJAC(1 ,2)/OETJ
RJACI(2,1)-R.ThC(2,i)/DETJ
RJCI C22)+RJAC( 1 il )/DETJ

c
c

DV=OETJ
IF(IRZ.EQ.1) VXt(*DETJ

c

J-.

110 23 L1,6
DNDXLRJACr(1,1*SFC2,L,IO+RJACI(2,1*SF(3,L,K)
DNDY(L)RJAC1(1p2)*5F(2,L,K)+RJACX(2,2)*SF(3,L,iO

235 CONTINUE
c

110 236 L1,3
L 1 =L
L2=L+3
0N0tIXCL)'RJACI(111)*SF(7,L1,1)+RJACl2,1)*SF(7,L2,1)

236 COHTNUE
c
c
C	 CALCULATION OF PLASTIC STRAINS, STRESSES AND ELASTIC FORCES
C
c
C
C
c
C	 CALCULATE TOTAL. STRAIN RATE AND VORTICITY
C
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EP<X0 0
EPSYY0.0
P$TH0.O

EP9XY0.0
OMGYXO.O

c
DO 240 L=1NVPE
L1=NP( IELEJPL)
EPSXXEPSXX+BNOX(L)*UX(L1)
EPI3YY=EPSYY+rn4r'Y(L)*IJY(Ll)
EPSXYEPSXY+CIDN[1X(L)*UY(L1)+DNDY(L)*UX(L1)/2O
OMOYX=DMGYX+(EINtIY(L)*UX(L1)-DNDX(L)*UY(L1))/2.0

240 CONTINUE
IF'IRZ.EC.1.AN0.XE00.0) EPSTH=EPXX
IF(IRZ,EO.1,ANtI,Xk4NE.O.0) EPSTH=UXK/XK

1XY-0MGYX
C

K=G(TEMPMI)
IFGK.LT,0,0) GO 10 242

c
C	 CALCULATE STRESS RATES
c

DXXDTr0e0
DYYDTO • 0
DXYDT=O0
DTHLtT=O,0

c
DO 241 L=1,
flxxrJTDxXDT+DNLThX(L)*SIGXX(IELEJ,L)*UXI<

1	 +D1WY(L)*BIt3XX(IELEJ,L)*UYI'
1

	

	 -2,0*SIGXY(IELEJ,L)*OMGYX
DYYZIT=DYYDT+DNODX (L)*SI1YY ( IELEJ L) *UXK

1	 +DNCDY(L)*SIGYY(IELEJ,L*UYK
1	 -2,0*9IGXY(IELEJtL)*OHGXY
flXYDTDXYDT+DElX(L)*XGXYC !ELEJL)*UXI<

1	 +DN0OY(L)*SIGXY(IELEJL)*UY<
1	 -SIGXXCIELEJiL)*OMGXY-StBYY(IELEJpL)*0MGYX
YF(IRZ.E0.0) GO TO 241
DTHDT=DTHDT+1NOtIX(L ) *SIGTH ( IELEJ ,L)*UXK

+DNGDY(L)*SIGTHLEJVL)*UYK
241 CONTINUE

C
C.
C	 CALCULATE PLASTIC STRAIN RATES

EPSXX=EPSXX-DXXDT/(20*GK)
EPSYYEPSYY-EIYYDT/(2.0*GK)
EPS>Y=EPSXY-DXYDT.' (2 • 0*GI<)
EPETHEFSTH-t'THtT/(2. 0*GI'C)

242 CONTINUE
c
C	 CALCULATE EPSII
C

EPSII=(2.0/3.0)*(EPSXX**2+EPSYY**2+EPSTH**2+2.0*EPSXY**2)
EPSTI=SQRTEPSII)

GALL VItCVS,VT,ENLTY,NPPE,EPSII,TEHPK,XK,YK,HJ)
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IF(K .ECl • 1) SIGIlI IELEJ=3, 0*Vs*EpsIr
c
c
C	 CALCULATE STRESS DEVIATOR
c
c

O 243 L=1,3
IFCI$TRES(L)N.IO 60 TO 243
SI6XXJ (L ) =2 • 0*V*PSXX
SIGYYJ(L) =2, 0'S*EPSYY
SIGXYJ (L) =2 • o*VS*EPSXY
IF(IRZ.EU4O) 60 TO 243
SI6THJ CL)2 • O*VS*EPSTH

243 CONTINUE
c

IF(aV.Eu.00) 60 TO 260
c

C	 CALCULATE [lOE? FORCES AND ELASTIC FORCES
C

OAHXK=GAHX(TEkIPN,XI<,YK,MJ)
GAKYIOAI1Y(TE4PXKiYKvHJ)
IE(6KGT00) ULAX=VS/GK

C
WTDVWT(19!<)*DV
DO 248 L1rNVPL

C
LINP( IELEJsL)

C
FXL1=SF 1 ,L,K)*GAHXK:WTDV
FYL1=S' (1,LrK)*GAMYK*WTDV

C
IF(GI<.LT,0.0 60 TO 246
FY,L1XL1+RELAX(CDNDX(L)*DXXDT+DNDYL)*DXYDT)tWTDV
FyLx=pvL1+RELAx*(rNDY(L)*Dvnr+DNDxcL>.xyJ1 )*WTJDV
IF(IRZ.EQ.0) 60 TO 246
FXL1=FXL1+RELAX*SF(t,LK)*I3THDT*1,0/XK*WTLIV

248 CONTINUE
C

IF(COSXXP(L1).E0.160) GO TO 247
C=COSXXP(L1)
S=SORT(1 0-C**2)
FXP+C*FXL1 +S*FYL1
FYF=-S*FXL1+C*FYL1
FXL1=FXP
FYL1 =FYP

247 CONTINUE
EX(L1)FX(L1)+FXLi
FY(L1)F?(L1)+FYL1
FTX(L1)=FTX(LI)-FXL1
FTY(L1)FTY(L1)-F?Li

248 CONTINUE
C
C
C
C

rsr=1
v=yS
V2=2.0*VS
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IE(KEC.NPEN) V2=240*VS+ENLTY
PPENLTY

c
250 CONTINUE

c
00 257 L1,NVPE
DO 255 Mi,NVPE

c
XX= ( DNt'X (L ) * V2*DNL)X (L) * V*DNDY U1) )* WTD 1)
YYCDUDY(L)*V2*0NDY(M)+DNZ'X(L)*V*E'FmX(H))*WTov
XY(13NDY(L)*V*DNt'X(t1) )*WTDV

c
W(IRZ.E0.1)

1 XXXX+SF(1,L)*(V2/(X<**2))*SF(lpMtI()*WrXdV
C

IF(IST.E0.2) GO TO 252
SXX(tpM)SXXL,I1)+XX
SYYLrH)SYY(L,?1)+YY
SXY(L,M)SXY(LsM)+XY
1F(LCU..E00.OR.VT.NE.V$) GO 10 253

252 CONTINUE
TXX(L,I1)TXX(Lpt4)+XX
rYY(L,H)=TYY(L1+YY
TXY(LM)TXY(L)+XY

253 CONTINUE

IFII9T.E0.2 GO 10 257
IF(NPFENE0.0R.K.NEtWEN) 60 TO 255
XY=DX ( L) *P*E 1Y (11) *WTtIV
IF(IRZ,Ec.0) GO 10 254

XYY#SF(1LK)*(P/XX)*ttt1DY(M))WTBV
SXXCLpH=SXX(L,M)+XX

954 CONTINUE
XY(LM)SXY(LM)+XY
IF'LCU.,0) GO 10 255
TXY(L,1)TXY(LM)+XY
IF(IRZ.EQ.0) GO 10 255
TXX(L,i1)=TXXCLM)+XX

c
255 CONTINUE

c
IFNPPE,EO.0) GO TO 257
00 256 F1iNPPE
SFXCLM)SPX(L7H)+SFC4 ,M>*DNDX(L)*WTOV
5PY(L,M)SPY(LyM)+SF(471,N)*0NDY(L)*WTDV
IF(IRZ.E0,1)
1 SPX(LM)SPX(L,M)+(SF(4,Mit)*SP(1 rLN)/XK)*WTOV

256 CONTINUE
C

257 CONTINUE
c

IF(XGT.ECli2) GO 10 258
IF(VT.EChVS) (30 TO 258
Is'r2
VVT
V2=2.O*VT
IF(I<.EChPEN) V2=260*VT+PENLTY
60 10 250

C
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258 CONTINUE
c
c
c
c

VOL=VOL+WTDV
c
c

260 CONTINUE
c

DO 265 K=1
SIGXX(IELEJ,tOSIl3CXJ(K)
IGYY(IELEJK)=SI0yyJ()

SICXY(IELEJ,K)=SIGXYJ(k)
IF(IRZ,chi

1S!GTH(!ELEJ()=$I0THJ(1<)
265 CONTINUE

c
c
c
C	 END OF VOLUME OUADRATURE
c
C	 BEGIN SURFACE OUADRATURE

DO 290 K13

tlIDTDNP(IELEJ,I(1)
SUMTXM1SID)+TY(MIDSID+CX(MIDSID)+CYU1U(5ID)
IF(5UM.E0.0.0) 00 10 290
NICr$(WPElC(HXDStLl))

c
267 IF(NBC.LT.10) GO 10 268

WC=NBC-10
GO 10 267

268 CONTINUE
c
c
c

LENDNUMGPT (2)
110 280 L=1,LENEc

c
XL=0.0
rlxnxIoo
DYE1XI=0. 0

c
TXLO.0
TYLO40
VXLr040
VYL=0.0

c
tXXLO.0
CXYL0 • 0
CYYL0,0

c
c

M1=KI-2
['0 270 f1p3
M1M1+1
IF(M1.EO.7) M1=1
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NPftHP( IELEJtMI)
c

SF6HLSF(6,M7L)
6FSMLSF(3t1L)

iXtlXI=EXLtX1+SF6ML*X0Rfl ( t4PM)
DYtIXIDYEIXI+SE6i1L*YOfU (NP4)

c
XLXL+sF5ML*XoRr' INPH)

c
CCOSXXF(NPt1)
SS9RT(1 .0-C**2)

c
TXL=TXL+GF5ML* ( C*TX ( NF'M ) -S*TY 1 NPiI))
TYLTYL+SF5HL*(S*TX(NPM)+C*TY(t1PM))
VXLVXL+SF511L*(C*CX(NPH)*XBC(NPM)-S*cY(NPK)*YBC(NFM)
YYL=VYL+SE5ML*(S*CX(NPM*XBC(NpN)+C*CNPM)*yrC(NFq1))
CXXLCXXL+SF5ML*(t*CX(NPM)*C+S*CY(NPt1)*5)
CXYLCXYL+6F5HL*(C X(NPH)*S-S*CY(t4PM)*C)
CYYL = CYYL+SF51'IL*1 ;X(UPM*$+C*CY(NFM*C)

c
270 CONTINUE

TXLTXL+VXL
TYL=TYL+VYL

c
c

LS=SQRT ( ElX1XI**2+B'DXI**2)
IF(!RZ.EQ.1) DSXL*DS

c
= -2

DO 200 1=1,3
1 1 =H 1 + 1
IF(M1.Et.7) 1111
NPM1=N( IELEJt11)

WTSFM=WT(2,L)*F(5,M,L)
c

C=COSXXP (NPM1)
S0RT(1 .0-C**2)

F)((NPMI)=FX(NPW)+WTSFM*(+C*TXL+S*TYL)*DS
FY(NPM1)=FY(NPM1)+WTSF1*(-S*TXL+C*TYL*t1S

TXH1=CXXL*LJX 1 NFM1 +CXYL*UY (WFMI)
1Th1 CXYL*UX ( NPII1 ) +CYYL*tJ'I' ( NPHI)
FTX(NPM1)=FTX(NN11)-WT5FM*1+CTXt1j+s*TyH1)*Ds
FTY ( MPM1 ) F1? (NPM1 ) -WTSFH* 1 -S*TX1I 1+C*TYtt *DS

C
N 1 I1 1-2
tIO 230 tl=1,3

c
N1=N1+1
IF(N14Efl.7> N11

SFNtp=SF(5,N,L)*D
c

SXX(M1,N1)SXX(M1vN1)+WTFH*CXXL*5FNS
SXY(U7N1)=SXy(M1,l1)+wTsFt1*cxyL*sFNrls
sYY1M11=sYY(M1N1)+WTsrH*cyyLwsFNos
IF(LCU.E0.0) GO 10 280
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TXX(11,U1)TXX(i11,Nj)+WT$FM*CXXL*SFNDS
1XY(Hi,N1)=TXY(M1,N1)+WTSFM*CXYL*SFNttS
TYY(H11)=TYY(N1,N1)+WTSFti*CYYL*SFNDS

c
280 CONTINUE
2?0 CONTINUE

1;
C	 END OF SURFACE OLJADIATURE
c
C	 END OF aLfAtIRATURE
c
c
c

IF(VOL.LT.00) GO 10 7001

c

c
130 316 t176
130 316 L=16
SYX(LyIOSXY(KrL)
TYXCLtO=TXY(KL)

316 CONTINUE
c

rr(n'PE.Eao) GO TO 340
c
c

130 330 I1NFPE
IPNNIELEJvK+6)
IP=IP-NUIIVP

c
rF(IPQ(IP,1)EG40) GO 10 324
IPQ(IP,2)I11_EJ

130 322 L16
SXX(I(16,L)0.0
SXY(K+6,L)040
SYXK+67L)SPX(L,t()
SYY(K+6L)SPY(Ld<)

322 CONTINUE
c

SXX(K+6p<+6)0,0

c

c
324 CONTINUE

c
PQ(IP,1)IELEJ

c
130 326 L=16
SXX(K+6pL)SPX(LpK)
SXYK+6,L)SPY(LPK)
SYY(K-I-6L)0.0
SYX(K+6rL)0.0

326 CONTINUE
c
c

6XX(N+6'K+6)=0.0
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SYYth+6,N+6) =1 • 0
328 CONTINUE

c

00 329 L16
SYY(Lt'+6)=$YY(N+6.L)
SYX(LN+6)=$X?(K+,L)
XX(LK+6)SXX(f6,L)
SXY(LK+6)SYX(}+6rL)

329 CONTINUE
330 CONTINUE

C
00 335 K1WWE
00 335 L1NHPE
TF(ILT,7,Nfl.LLT.7) GO TO 335
TXX(K,L)BXX(JvL)
TXY'NL)=SXY(NL)
TYX(<pL)SYXC(vL)
TYY(KL)SYY(L)

335 CONTINUE
340 CONTINUE

c
c
C	 ROTATION OF BOUNDARY POINTS
c

00 348 N=1,NVPE
C=C0SXXP(NPCIELEJ,K)
TFCC.Efl.1.0) GO TO 348
SSQRT(l.0-C**2)

c
C

00 346 L=1NNPE
c

XX+C*SXX(NvL)+S*SYX(IcL)
XY=+C*SXY(KL)4S*SYY(tL)
?X-S*3XX(NL)+C*SYX(KL)
YY-8*SXYU(iL+C*SYY(KvL)

c
SXX(<rL)=XX
SXYK,L)XY

S'?Y(K,L)=YY
c

XX'+XX(Lt)*C+SXY(LN)*S
XY-SXX(L,)*S+SXY(L4<)*C

YY=SYX(L,K)*S+SYY(L,k()*C
C

SXX(LrN)XX
SXY(LIK)XY
SYX(L()YX
SYY(LdO=YY

c
IF(LCU,EQ.0) GO 10 346

XX+C*TX'(I< ,L)+S*TYKL)
XY+C*TXYI(,L)+S*TYY((L)
YX-S*TXXKL)+C*TYX((,L)
YY-S*TXY(N,L)+C*TYY(KyL)

C
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TXX(KL)=XX
TXY(K,L)=XY
TYX(K,L)YX
TYY(X,L)YY

c
XX+TXX(LK*C+TXY(LrC)*5
XY—TXX(L)*S+TX'RL,K)*C
YX=+TYXCLK)*C+TYY(LvK)*S

c
TXX(LvI'C)XX
TXY(L,N)=XY
TYX(LrK)=YX
TYY(LrK)YY

c
346 CONTINUE

c
318 CONTINUE
349 CONTINUE

c
c

CALL STIFF(IELEJ' ITV)
c
c
C	 SUBTRACT S<*U FROM RHS
c

DO 35? K=1NNP
NP<=NP ( IELEJ, K)
IFN.6TNVPE) GO 10 34
UXKUX ( NP)
UYN=UYCNPF)
C=COSXXP(NPK)
IF(C.EQ.10) GO 10 350
SSt1RT( 1 • 0—C**2)
IJXK+C*UXCNPK+S*UY(NPK)
1iY—S*UX (NPI ) +C*UY NPK)

350 CONTINUE
c

BC=IABSCNPEC(NPt<))

351 IF'NEC.LT.10) GO 10 352
NBC=NLC-1 0
GO TO 351

352 CONTINIJ
c

IF(NBC.EO14.ORt4BC.EQ.2) tiXK=XC(NPN)
IF(NBC.E0.4 .OR,NBC.EQ,3) UYK=YEiC(NPc
0010356

354 CONTINUE
NPKNPK—NUHVF
UXKPX(NPK)
UTh=PY(HPK)

356 CONTINUE

DO 359 L=1,NNPE
IF(kIGT.NVPE.ANO.L.GT.NVPE) GO 10 359
NPLF(IELEJyL)

FYNPL=SYX(Lc)*UXK+SYY(LIO*UYt<
FX(NFL)=FX(NPL)—FXNPL
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FY (NPL)=FY(NPL)-FYNPL
FTX(NPL)=FTX(NPL)+FXNPL
FTY(NPL)=FTY(NPL)+FYNPL

358 CONTINUE
359 CONTINUE

c
c
c

IF(LCU4EG,0) GO TO 370
c
C	 PLACE IN LARGE SK MATRIX
c
c
c

P0 366 L=1iWNPE
L1=NPR(NP(IELEJL))

c
trO 364 H=1,NNPE
H1=NPR(NPUELEJ,H)
IF0J1.LT.L1) GO TO 364
M2=IDZAG(1L1 )+(M1-L1)
IF(H2,GE4IDIAG(j,L1+1)) GO 10 700?

C
SKXX(H2)I(XX(M2)+TXX(L44)
S(XY(M2)=SKXY(M2)+TXYLiH)
SKYX(H2)=SYX(M)+TYX(LM)
YY<M2>StYY(M2)+TYY(L,M

364 CONTINUE
366 CONTINUE

c
c
C
370 CONTINUE

c
C	 ALL ELEMENTS ACCOUNTED FOR IN CURRENT TAPE SEGMENT

C
c
c
C
C
C
C	 FORMULATION OF BOUNDARY CONDITIONS
c
c
C

P0 395 J=1ICOMP
J1=LIST(J)
IFCJ14GT.NUtIVP) GO 10 395
J2=IDIAG( 1 J)

IF(CXCJ1 .EC.0.0) FX(J1)FXCJ1>+XBC(Jl)
IF(CY(J1) .EQ.Q.0) FY(J1)=FY(J1)+YBC(J1)
NOCIABB(NPBC(J1))

3130 IF(NRC.LT.10) GO 10 3131
N13CNBC-10
GO TO 3130

3131 CONTINUE

C

c
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IN0C.0.1) (30 10 395
IF(SKECGT10) SI<BC1,0/(SKXX(J*IDC)
IF(NBC.E0.3) GO TO 393
IF(L(tJ.EG,O) 00 10 392
5((XX(J2)1 .0/SKBC

392 FX(J1)=0,0
IFCNBC,EO,2) GO 10 395

393 CONTINUE
IF(LCLJ.E0,Q) 00 10 394
S'fY(J2)1 O/SKRC

394 FY(J1)=0.0
c

395 CONTINUE
c
C	 TR!ANGUL#RIZATION
c
c

00 450 J1?ICOHF
c

J2=LIST(J)
J1=IlXAGC1 ,J)
LF(LCU.Et1.0) GO 10 440
XXS(<XX ( JI)
XYSNXY ( Ji)
YYSKYY(J1)

c
SlAXX*YY-XY*XY

c
GO TO 7004

c
5I<AI1 0/SIA
SRXXI-YY*SNAI
SRXY=-XY*SKAI
SRYX+SRXY
SRYY+XX*SNAI

c
SKXX(J1 )-SRXX
1cXYCJ1)3RXY
YX(J1 )=SYX

SIYYJ1)=SRYY
c

420 CONTINUE
c

IF(J.EQ4LISTX) GO 10 442
t<ENEJL 1 STX-J
IF(KE4ti.GT,(IB-1)) KN0=1B-1
00 440 t1(END
JP(<J+F
N1IDIAG(1pJ)+I<
Ic2LXSTCJP(O

c
IF(LCtJ.E0.0) GO 10 435

c
SFXXSI<XX ( ((1) *SRXX+SKYX (1U) *SRYX
SFXYSKXX(KI )*SRXY+SicYX(K1)*SRYY
SFYXSNXY(K1 )*SRXX+S(YY(K1 )*SRYX
SFYY5kXY (K1 )*SRXY+SKYY((<1 ) *SRYY

c
L1=1014E3(1 ,J)+N-1
L2I[PIAGC 1,JPK)-1
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O 430 L=KKENfl
C

L1L1+1
L2L2+1

C
SNXX(L2)SKXX(L2)-sFXX*SNXXcL1,-SFXysyX(L1)

NYX(L2)KYX(L2)SFYX*XXCL1)-SFYY*SI<YX(L1

430 CONTINUE
C
C

SNXXK1 )'SFXX
Sl'XYfl1 )SFYX
SYXCK1)SFXY
SKYY(K1 )SFYY

C
C
C

435 CDNTYMLJJE
C

FX(<2)=FX<2-SNXX(I<1 )*FXCJ)-SYXCJ<i)*FY(J2)
FY(<2)=FY(K2)-XK1)*FX(J2)-5Nyy(1)*Fy(J2)

C
440 CONTINUE
442 CONTINUE

C
C

40 CONTINUE
IFCLCU,E0.0) 00 10 1

C
WRITE(2) sKXXSNxy,sKYX,slcyy,sI<Ec

C
499 CONTINUE

c
c
C

C	 DETERMINE EiELF
C

t1ELF=- +0
DO 10 I1NU1NF
XFCIA'SWPBC(I)).NE.1) 0010 610
TFCiBS(FX(T)),6T.DELJ) DELFABS(FX(I))
IF(AE'S(FYCI)GT,DELF> rrLF=14E$CFY(T)

610 CONTINUE
C
C	 BACK SUBSTITUTION
C
C
C

IENt'=NlJ1SEG (1)
LO 600 I17IEND

c
BACKSPACE 2
BACKSPACE 1
REAE'(l)

1 NSEG,1,LISTX,IC0MFtIELEXtM0VEX,XEMPT,IELE,NFR,LTST,M0VE,IUTO
READ(2) 5NXXIXYPSIYX,ShYY,53hBC
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DO 670 J1,IL0Mp
JiI1ThP+1—..I
,J2=LI5T(Ji
J3ILIIAG(1 rJl)

FXJ2	 3KXX(J)*FX(J2)+9KXy(J3)*Fy(J2)
FYJ2	 SKYX(J)*FX(J2)+sKYYJ3)*FY(J2)
FX'J2)FXJ2
FY(J2)=FYJ2

XF'.1,EQ.LISTX GO TO 670

KBtBN=IDIAG(1,J1 )+1
J3=LiTX—J1-1
IF(J.GTIB-2) JIB-2
(ENZ1=NBGNFJ3

j ;=J 1.
DO 650 K=N6NNEND
Icl=K1+1
N2=LIST(IC1)
FXJ2=FX(J2)—SKXX(fO*FX(K2)—SKXYU>*FY(I<2)
F(J2EY(J)—SKYXEX(N2—sIcYYN*FYcK2
FX(J2)=FXJ2
EY(J2)=FYJ2

650 CONTINUE
670 CONTINUE

BACKSPACE 2
rccPricE 1

680 CONTINUE
c
C	 ROTATE FX AND FY VECTORS 10 X — Y AXES

c
DELU'0 .0
DO 715 I1NLJHVP
IF(COSXXPU).EQ.1.0) GO TO 705
C=COSXXP( 1)
S=SflRT (1 , 0—C*2'

UYI=—S*UX'I)+CUY(I)
ux r=uxi
LJY( 1 )UY1

705 CONTINUE
Nrc=IABS(F4FBC(I)

712 IFNEC.LT.10) 00 10 71
NDC N C — 10
00 10 712

713 CONTINUE

IF(NEC.E0,4,0R.NDC,E0,2) UX(I)=XDC( 1)
1E(NSC.EE.4.OR.NBC,EO,3) UY(I=YEC( 1)
IF(ABS'FX(I)),eT.DELU) DELU=ADS(FX(I))
IFABSCFY(I)) ,GT,trELU) t'ELUABS(FYI))

c

c

c

c
c

c

c

C

c

c
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UX( 1 )=L)X(I)+XI)
UY(I)=UY(I)+FY(I)
IFCOSXXP(I),E0j1.0 GO TO 715
UX1+C*UX(I)-S*UY(1)
UYI+S*UX( 1. )+C*UY( )
UX( !)UXI
UY(I)UYI

715 CONTINUE
C
C

IF(NPPE,EQ.0) GO 10 721
110 720 11.NUHPP
!1=NUMVF+I
PXC1)PX'1)+FX(I1)
PY(1)=FY(1)+FY(I1)

720 CONTINUE
721 CONTINUE

C
C

CALL 11NDRY
c
C

LCLI0
C
C	 ITERATION CHECK
C

CALL SECOND'RTh)
ITERC=ITERC+1
iF(ITERC,Et2) WRITE(6i6)
WRITE(65) XNCR,ITERC,DELlJDELF,RTi1
IF(1TERC.GE.ITMAX) GO ID 7777
IF(INCR.EQ,0.NIi,1IEFC,LE.2) GO 10730
IF(DELF.LE,DFCON'J) GO 10 7777

730 CONTINUE
c
C

IV(ITC.LT.INCLCUC2) 60 10 100
I4CLCU(2)!NCLCU2)+XNTLGU(2)
LCU=1
GO 10 100

c
c
C

C
7001 WR1TE6 p 1) V0L,IELEJT

STOP
C
7002 WRITE(6r2)1

STOP
C
7004 WRITE(614) 1 ,JpJ2,J1pXX,XY,YY

STOP
7007 WRIT(64) I,NSEG

STOP
7009 WRITE(6v3) IJtI,Lt1pIELEJ

STOP
C
C	 F0Fi1iT STATEMENTS
C
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1 FORHAr(14H VOLUME EQLJALS, E1Q31.LFl IN EL.EHE4Tr 14, 13H TAPE SEHE
M4T 14)

2 FORMAT(*	 NEGATIVE DETJi. TAPE SEGNENT* 15)
3 FGRtIAT(40H MISTAKE IN PLACEMENT IN LARGE SK MATRIX 6I5)
4 FOFaiATCI4HO TAPE SEGMENT Y15Y 14H LISTS NSEG AS 	 15)
5 tORMAT(2I103E10.3)
6 FORMAT(OHO	 INCRITERC
	

EuELU	 [IELF	 CP TIME )
14 FOFUIAT(25H0 SINGULARITY DURNIG LDU 	 r 4I6,3E155)

7777 CONTINUE
RETURN
END
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SUBROUTINE TEMP
1 (XORfl,YORD,XDC,YC,TEC,CX,CYyCHiTX,fl,T1rCOSXXP,NPBC,NP,
2 ILE p WPJ,LIST,HOVE,INTOv ILIIAG,
3 SITTSt(XYSKYXS1(YY,
4

UTI,Fflt4AT,
6 II3A p tDB,IDC,1DD,1LiEiDF, rDo,ITh-f, ID1 IDJ, IDK, IOL,IDM, 113N, Itfl3,IDP)

DIMENSION
1 xoRD(IDA),'(D1B(IflA)pXDC(rflC),YflC(IDC)vTC(ID),
4 CX(IDC),C?(IDC),CH(IDA),TX(IDC),TY(IOC),TQ(ZDA),
3 COSXXP(IDC),NPBC(IDA)NP(lDF,IDE)

c
COMMON/C2/

1 XMIN,XMAX,YMIW,YHAX,NU4VF,NUi1PPpNUMTP,NELHC,NELi1T,PPE
c

DIMENSION
1 IELE(I)N(IDiflLIST(IDJ)MOVE(IDJ)INTD(IDJ),IDXAG(2,XUJ)

c
COMti3M/C4/

1 KMAX(2),IBMAX(2),NLi1AX(2)pNUH$EG(2)p
2 NSEt3,IBLISTXICOHPlELEX,MDVEX,IEHPT

c
c

1 SFC7p6i'7),WT(2,7),WUMLPT2),3.SThES(3)
c

DIMENSION
1 SKTT(IBL),SKXYX1fL),SKYXCIDL)vSKY'IDL)

1 T1MEpDTIME,DThAXvtH1AX
1 DLUPDLF,DELT,t_Lfl,
1 TTERC,ITERT'
1 i)FCONV E'UCONVOTCOHUrDQCCNV
1 VECTLCTEHF,
1 THETAYALPHATPTRANSr
1 INCPR,ICPUvINCPLvINTPRy3.NTPU,fl4TPL,
1 INCLCU(2),INCLTU2),3.NTLCLJ2)'INTLTU2),
1 LCU,LTUv
1 I1NIXTi1AXC,ITHAXT
1 INCR,ITVYIIOP,ThTEMP,LAGEUL,XRZ

DIMENSION
1 UXCIDC>vUY(IDC)UT(IDA),
2 PX(IDD),PY(XDD)vIP0(lflD,2)p
3 FTX(I3C),F7YCIflC)rFTCI13A)
4 9IGXI(1)pSGXX(XDG,3)pSIGYYI1I3),SIGXY(IDG,3)p$IGTH(IDt3j.3),
$ KAT(IDF)

CUtitlOt4
1. CPH(9,9)CHH(?r9)v
3. flN0DX(3),INDDY(3)v
1 RJAC(2,2)rRJACI(2,2),DNDX(6),DNEY(6)

c
DIMENSION

1 UTI(IDI)FU(IDB)

c

c

c
c
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c
c

NVPE6
NTPE6

c
c

00 110 I=1,NUiITP
UTI(I)=tJT(I)

110 CONTINUE
c

INCLTL(2)=INTLTU(2)
1 ERT 0

c
c
C	 BEGIN NEW ITERATION
c

130 CONTINUE
00 140 I1,NUMTP
FTO(I)=0.0

140 CONTINUE
c

CALL BNDRYT
c
0

IE(LTUE0.1) 5<BC1,0E30
c

ST=TRANS
IF(INTEMP.EQ.1) 5T=00
IF(STEQ0,0) DT1ME1.0
Th=THETA
IF(ST.EO.00) TH1.0

c
IF(LTIJ1EO.0) 00 10 161

0
1END2KMAX (2) -NUMAX (2)
130 160 I1,IENB
SKTTCI)=0,0

160 C0NTINIJ
161 CONTINUE

0
REWIND 3
REWIND 4

c
0
0

IENI3=NUMSEO (2)
c

00 650 1=1,IEND
0
c

READ(3)
1 N5EG,IR,LISTXrIC0tiP,IEL.EXl10VEX,IEHPT,IELEpNPR,LIST,M0VE,INO
IF(LTtJ.Efl.0) READ(4) SKTTPSKXYPSKYXPSKYYPSKBC

0
IFC1.0T.1.ANfl,LTlJ.E01 CALL SLIDE
1 (1ELE,NPR,LlS1HQUEvINT0 I0IAGSKTT,SKXYSKYX,SKYY,
2 IDAt. IDB.-IDC.11313,IDE,IDFvIDG p IDH,IDI, ILIJ p IDK,XDL, IDN,IDN,ID0,IDP)

0
130 370 J1rIELEX
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IELEJ=XELE(J)
MJ=HAT ( ILEJ)
RHOJ=RI-fO(MJ, IELEJ)
CF.J=CPCMJ, IELEJ
RCPJ=II-10J*CPJ
RKXJ=RKX ( MJ, IELEJ
RKYJ=RKYCHJ1 IELEJ

110 210 K=1,NTPE
110 210 L=IvNTPE
CPH(K,L)=0.0
CMH((pL)0.0

210 CONTINUE.
c
0

'JOL=O.O
C
c
0	 BEBIN OUADRATURE
c
c

l<END=NUMQPT ( 1)
110 280 K=1,KEND

XK=0.0
YI<=0,0
TEMF'K=O.O
RJAC(11)=0.0
RJAC(j,2)0.0
RJiC(2,1)=0.0
RJACC2,2)0.0

0
110 220 L1NTPE
NPLNP( IELE.JrL)
XKXK+SF( 1L,K)*XORD(NPL)
YKYK+sF( 1 ,LvK)*YORD(NPL)
TEMPK=TEMFK+SF(1,L,K)*(UT(NPL+UTI(NPL))/2.0
RJC(1,.j)RJAC(1,1)+5F(2vL,K)*XOREt(NPL)
RJAC(1,2)RJAC(12)+SE,LO*X0RD(NFL)
JAC(2 1 ) =RJAC'2! 1)+SF2,L,lO*Y0RD(NPL)
RJC(22)RJAC(2,2)+5F(3,LplO*yDF[l(NPL)

220 CONTINUE
0

DETJJAC(1,2)*IJAC(2,2)RJAC(2,1)*RJAC(1,2)
c

RJACI(i, 1)=+RJAC(2,2)/OETJ
RJACI(12)=-RJAC(12)/1IETJ
RJACI (2 1)-RJC(2, 1 )/DETJ
RJACI(2,2)=+RJAC(1,j)/EIETJ

0
DV=IIETJ
IF(IRZ.EL. 1) tIVXK*tiETJ
UOL=VOL-I-WT(1 K)*DV

c
0

110 235 k=1NTPE
flNDXL)RJACI(1,1)*SF(2,LiK)+RJACX2,1)*5F(3,LpK)

235 CONTINUE



60

00 236 L=1,3
LI L
L2=L+3
DNGDX(L)RJACI(1,1)*F(7,Li;1)+RJACZ(2l)*SF(7L2,1)
DN0DY(L)RJACI(l ,2)*SF(7L1 1 )+RJACI(2.2)*SF(7L2,1)

236 CONTINUE
c
c

uxx0,0
UYKO10
IF(INTEhP,EQ.1) 00 TO 249
IF(LA6EUL.E0.1) 30 10 241

c
00 240 LltlTPE
NPL=NP(IELEJ,L)
UXt(1iXK+SF(1 L,k)*UX(NPL)
UYX4tYN+SF(1 pLK)*UY(NPL)

240 CONTINUE
241 CONTINUE

c
c
C	 CALCULATE VISCOUS HEATING
c

IF(tlOP.EU,1) GO 10 249
IF(IELEJ,GT.NELMC) GO 10 249

ErSXXO • 0
PsYY=0•0

EPTH0 0
EPSXYO 0
cH1G yx0 • 0

00 245 L=1VPE
L1NP(IELEJ,L)
EPSXXEPSXX+DNDX (L) *tJX(L 1)
EP5YYEPSYY+DNDY (1.,) *UY (Li)
EP5XY=EPSXY+(IM4DX(L)cLJY(L1)+DNDYL)*UX(L1) )/20
OMaYX=ONGYX+(0PY(L)*UXL1)-DNDX(L)*UY(L1) /2.0

245 CONTINUE
OMGXY-OHGYX

c
IF(tFZEG41,AND,XK.EQ.0.0) EPSTH=EPSXX
IF(ZRZEfl.1.AND.XK.NE.0.0) EfSTHUXK/X(

c
66(TEtF'N, MI)
IE(GK.LT.o.o) GO T0 247

c
C	 CALCULATE STRESS RATES
c

DXXDT=O.O
DYYOT=0.0
EIXYOT=0. 0
DTHDT=0 * 0

c
00 246 L1,3
DXXDT=DXXOT+0N013X(L)*SIGXX( IELEJ,L)*LIXK

1	 +UNOOY(L)*SIGXX(IELEJ,L)*UYK
1	 -20*SIGXY(IELEJL)*0M0YX

DYYOT=DYYDT+tINorJX (L ) *S!GYY C IELEJ, L ) *UXK

c

c
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1	 +DNODY(L)*SIGYY(1ELEJ,L*UVK
-2.0*SIGXY(IELEJ,L)*QP4OXY

E1XYDT=0XYDT+T3NCDX(L)*SIOXY( IELEJtL)*UXK
1	 +DNODY(L)*SIGXY( rELEJL)*LJYK
1

	

	 SIGXX(IELJ,L)*W1GXY-SIGYy(IELEJ,L)*OM6yx
XF(IRZ.EQ.0) GO TO 246
r,THEIT=DTHOT+oNcrnx'L ) *S1I3TH ( IELEJ L ) *UXt(

1	 +DNQ[IY(L)*SXGTH( IELEJiL)*UYK
246 CONTINUE

C
C	 CALCULATE PLASTIC STRAIN RATES
c

Epsxx-apsXx-DXXDT/ (2 0*il<)
EPSYY=EPY-DY?LtT/ (2 0*81<)
EPSXYEPSXY-JXYDT/ (2 0*GK)
EPSTh=EPSTh-BTHDT/ (2 0*61<)

247 CONTINUE
c
C	 CALCULATE EPSX
C

EFS 1 I (2. O/ • 0) * ( EPSXX**2+EPSYY**2+EPSTH**2+2 • O*EPSXY**2)
EPS1I=SORT(EPSII)
CALL VISC(VpVTpPENLTYNPPEEPSI1iTEMP1<,XK,YKpMJ)
0=2.Q*VS*(30J2,0)*(EPSII**2)

C
c
c

110 248 L=17NVPE
L1=NPC1ELEJ,L
FQ(L1)F6(L1)+WT(1,K)*SF( 1 rLK)*Q*DU*DTIl1E

248 CONTINUE
c

249 CONTINUE
C
c

110 250 Li,HTPE
DO 250 M1NTPE
H=WT(1 K)*(DlDX(L*RKXJ*DwDX(M+rn4DYL*RK?J*DNDYcM) )*DV
I-1=H+WT( 1 p1<)*(RCPJ*(ONEIX(M)*UXIç+DHDY(H)*UY1<))*SF(lyL,I()*DV
IF(ST.EO.1 .0) CWT(1,K)*(F(1 p L )*RCPJ*SF(1 p M.N) )*IIV

c
C

cPH(L,M)=CPH(LH)+C+H*TH*!TzME
1FST.EO.O.0) 60 TO 250
CM1-l(L,?1)CHH(Li.H) +C -H(1.0-TH)*DTlME

c
50 CONTINUE

260 CONTINUE
C
C	 END OF VOLUME (UADRATURE

1F(V0LLE40.0) GO TO 7003
C

SURFACE OtJADRATURE
C

iu:j 270 K1,5
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K1=2*K
MIDSIP=NP(lELEJK1)
IECH(MI0SI0) ,EQ1O.0,ANO,TQ(HIDSID) .EO.0.0) 60 10 290

LENDNUMflPT2)
00 280 L1,LEND
XL=0.0
DXDX.-0.0
EIYDX!=0. 0
T0L=0.O
CHL=CI-3(fiIDSTD)

c
M1Kl-2
00 270 M=1,3
M 1 = M 1 + 1
XF(Ml,E.7) H11
NPM=NP(ILEJ,H1)

c
DX0XX=DXt'XI+SF6,H,L)*XOti(NFM)
DYDXIDYEIXI+SF(6,H,L)*YORD(NPtI)
XL=XL+SF(5,l1,L)*XOREi(NpI1)
IFTQ(MIDIfl)4NE,0.0) TflLT0L+6F(5rHvL)*TUNpH)

c
270 CONTINUE

DS=SORT(DXt'XI**2+DYL'XI**2
IF(IRZ4E0.1) EISXL*DS

c
M1=Kl-2
00 280 l=13
ti 1 M 1 + 1
IFCH1,EQ,7 1i11
NPMI=NP(1ELEJ,M1)

c
F0(NPM1)=F0(NPH1)+WT(2,L)*SF(5,t1,L)*TOL*DS*DTIHE

c
N 1 =K 1-2
00 280
N1=N1+1
IF(NE.7) NJ.=1
NPN1NP( IELEJ,N1)

c
0LWT(27L)*8F(5yMtL)*CHL*SF(5pNvL)*DS
CPH(I1,N1 ) =CPHU11N1 +QL*TH*DTIKE
FcuNPHi) =E1(NPMI )+0L*DTI$E*TBC(NPN1)
XE(ST.ECh0.0) GO 10 280
C11H(M1,N1)=CHFil1,Nl)-OL*(1,0-TH)*DTIHE

c
280 CONTINUE
290 CONTINUE

c
IF(ST,EQ.0) GO 10 331

c
C	 FORMULATION OF FQCMH*1!T
c
c

00 330 K1rNTPE
NFK=NP(IELEJ1K)
00 330 L=1NTPE
NPL=NP(IELEJ1'L)
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330 CONTINUE
331 CONTINUE

c
CALL $TIFF(IELEJ, ITV)

C
IF(LTU.EQ.0) GO TO 370

C
C

CALL STFF(IELEJiITV)
c
c

PLACE IN LARGE -MATRIX
c

oo 366	 l,NTPE
IiNPR(UP( IELJK))
DO 366 L=1iNTPE
L1N?R(NP( IELEJ,L))
L2IDIiG(2,K1)+(LlN1)
SKTT(L2)S(TT(L2)+CPH(hrL)

366 CONTINUE
c

370 CONTINUE
c

C	 ALL ELEMENTS ACCOUNTED FOR IN CURRENT TAPE SEGMENT

c
C	 FORMULATION SOURCESY SINKS AND EIOUNIIARY CONDITIONS
C

00 385 J=i,!COMP
J1.LIST(J)
J2=IDIAG(2, J)

C
IP(CH(J1) ,EOO.0	 F0(J1)=FOCJ1)+TBC(JL)*EITIME
IF(NPBC(J1)161.0) 60 10 385

c
XF(LTU.EQ.() GO 10 384
IF(S(BC6T.i.0) St(EIC1.0/(SKTT(J2)*SKBC)
scrT(J2)=1 .0/SKBC

384 CONTINUE
F0(J1)TEIC(Ji)/SJ(BC

385 CONTINUE
C
C	 L-D-U 0ECOMP(SIT1ON
C

IF(LTUE00) GO 10 499
C

00 450 J=1rICDHP
Ji=LIST(J)
J2101A6(2rJ)
ZF(SKTT(J2).E040.0) 60 10 7001
SRTT=1 10/SKTT(J2)
SITT ( J2 ) SRTT

C
IF(J,EU.LISTX) GO 10 450

c
l(ENJ3&. ISTX-J
ZF(KEND.161. (18-1)) KEND=ZB-1

c
00 449 KIpKEND
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JPK=J+f<
(1IflIA0(2,JPK)
FACSRTT*SKTT(K1)
SKTT(t(1 )=FC
XF(FAC4EG.0) GO 10 449
L1=IDI6(2,J)
L2=IDIAO(2vJPK)-K

c
00 448 LiKEN0
L1=L1+1
L2=L2+1
SKTT(L2)=STT CL2>-SKTT(Ll )*AC

448 CONTINUE
449 CONTINUE
450 CONTINUE

WRIT(4) SKTT,S(XY,SKYX,SICYY,SKC
c

49? CONTINUE
c
c
C	 FORWARD ELrMINOTrO14
c
c
c

00 630 J=1,ICOMP
J1=L!T(J)
J2=IEiZAI3(2,J)
I(EDLISTX-J
IF(KEND.EQ.0) 130 TO 630
XF(KEND.GT.18-1) tENfl=lB-1

c
00 620	 1rt(END
JPK=J+K
IF(JFICGT.LISTX) 60 10 620
K1=LISTIJPIO
K2I0IAG(2vJFi()-I(
F0(K1 )FQ(Fa)-8KTT(K2)*FQ(J1)

620 CONTINUE
c

630 CONTINUE

60 CONTINUE
c

LTUO
c
c
c

C	 BACK SUBSTITUTION
c

:END=NuMSEG (2)
IF(IENthEtliO) IEND=1
00 690 I1lEN0

c
BACKSPACE 3
BACKSPACE 4
EAEIC3)

1
REAtI(4) SI(TTrXYrSYXpSKYYvSKDC

c
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rio 6ao J=iIC01P

J2=LIST(J1)
Fi1J2'FO(J2)
IF(JI4EQ.LISTX) GO 10 675'

X8GN=IDIAGC2iJII+1
J3=LISTX-J 1
IF(J310T.ID-1) J31D-1
KEND=XDIAG(2pJl)+J3

C
t(1=J1
00 675	 I(86NKEND
K1K1+ 1
K2=LISTU<1>
FOJ2=F0J2-SKTT(K) *FQ(I<2)

675 CONTINUE
C

679 CONTINUE
rDIAGJIDIA6(2J1)
FO ( J2 ) =FQJ2*SKTT(I0!AGJ)

680 CONTINUE
C
c
c

BACKSPACE 3
BACKSPACE 4

690 CONTINUE
c
c
C	 CHANGE UTI ARRAY AND DETERMINE MAX DELl FOR CURRENT ITERATTON
C

DELT0.0
00 708 I=i,NtJHTP
D-ABS(UTI(l)-FO(l))
IF(0.GTDELT) DELT=D
uTI(I)=Fo(I)

708 CONTINUE
C
c
C	 ITERATION CHECK
c

CALL SECO4EI(RTH)
ITERTITERT+1
IF(ITERT.EQ.1) WRITE(6r6)
WRITE(6r5) INCRITERTI0ELTRTh
IF(DELT.LE.DTCONU) GO 10 850
IF(ITERr.GE.ITMAXT) GO 1(3 850
IF(1TERT.1-T.1NCLTU(2)) GO TO 130
INCLTU(2)=rNCLT'J(2)+INTLTIJC2
LTUl
GO 10 130

C
c

850 CONTINUE
c
c
C	 CHANGE UT ARRAY AND CALCULATE MAX DELl FOR CURRENT INCREMENT
c

tiELT0. 0
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['0 870 I=1,HUHTP
t'AISCUTI(I)-UT'I)>
IF(D.GTDEL1) DELTD
UT(I)UTI(I)

870 CONTINUE
c
C

RETURN

ERROR MESSAGES

WRITE(61) 1Ji.J1,J2,SKTT(J2)
FORIIAT(I2HI ERROR 7001 ?415u'E15,5)
STOP
WRITE(6 p 2) J,XELEJ,V0L,(NP(IELEJi'I1),I1l,NTPE)
WRITE(63) CI1,XORD(I1),YORD(I1)rXl=1,NUIITP)
F0RP1tT(12H1 ERROR 7003v 2I5iE10,3,6I5)
F0RMAT(I7v2Et03)
F0RMAT'2I10,2I0.3)
F0RHAT40H0	 INCR	 ITERT	 IDELT CP TIME )
STOP

C
c
C
7001

1

7003

C
c

END
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SUBROUTINE SLIDE
1 (IELENFRLlSTrM0VE,!NT0rlDIAG,SKXXvSKXY,SKYX,SKYY,
2 IDA, 1130, IDC,I0fl,IOE,IBF,1 rIlMbIDI,ZDJtIDI(,IDL., IEMIDN1D0,I0P)

c
DIMENSION

1 IELE(IDI),NPR(ID0),LIST(IEJJ)plj0VEC!DJ),ZNT0(1DJ),IfllA6(2,IiJ)
C

COMMON/C4/
1 KMAX(2),lBMAX(2),N011AX(2)NUMSEG(2)
2 N9EGrIBLISTXrIC0MFiIELEXMGVEXIEtiPT

1::
DIMENSION

1 5NXX(1DL),XY(1DL)KYX(IDL)vSKYY(1EiL)
C

CQMH0lJ/C8/
1 TIMEDTIME,0T1AX,DUHAXr
1 OELU t'ELF , OELT,L1ELQ,
1 1TERCITERTr
1
1 VECTL,CTEMP,
1 THETA PALFHAT TRANv
1 INCFR,INCPUrNCPLINTPR,tNTPUINTPL
1 INCLCLt2)INCLTU(2)rXNTLCU(2)rINTLTU(2)
1 LCUTLTUr
1 MNlITMAXCIThAXTr
1 INCR,ITV,10F,1NTEMP,LA6UL,1RZ

IF(ITV,E.-1) 60 TO 500

IEND=IDIAG( 1, IEHF1+1 )-1
130 230 11,IENI)
sI'zxxcI)=0.0
9XY(I)=O.0
SM'X(I)=O.O
SKYY(I)=0.0

230 CONTINUE
C
C

00 399 1110VEX
II=INTO(I)
IF(IX.EL1.0) 00 T0 400
IMH0VE(I)

C
00 350 J=],HOVEX
JI=fl4TO(J)
IF(JI.EQ,0) GO TO 399
Jl1t10VE(J)

C
IF(IAOS(JM-1l1),GT.(IB-1)) 60 10 350

c
ITST=+ 1
IF(IX.GT.JI) GO 10 250
NIIDIAG( 1 II)+(JJ-II)
GO TO 260

250 CONTINUE
ITEST=-1
kI=ItiIAG(l,JI)+(II-J1)

260 CONTINUE

C
C

c
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c
IF(IM.6T.JM) GO TO 270
KM=IDIAU( 1, 11t)+(J1-IH)
60 10 280

270 CONTINUE
ITE8TITE5T* (-1)
HIDIAG( 1 rJ1)+(I1-J'$)

280 CONTINUE
IF((K.EUKI) GO TO 350

c

SI(X)(KI)r5KXX(KM)
SKYYCKX )SKYY(K11)

c
ZF'(ITEST.LT,O) GO TO 300
SlXYCI )=SXYKM)
SYX(KI)SKYX(KN)
GO TO 340

c
300 CONTIN&!E

SKXY(K1
SYX(I<!)SNXY(KH)

340 CONTINUE

SKXXUti).0.0
SKXYUK)0.0
Stfl'Y(KM)=O.O
SKYX(KK)=00

350 CONTINUE
399 CONTINUE
400 CONTINUE

C
60 10 600

C
500 CONTINUE

C.
C.
C
C	 NOTE, IN THIS SECTION StXX 15 EQUIVALENT 10 SKTI
C
c

IEND1DX6(2rIEMPT+l) 1
00 530 I=11END
SJXX(I)=0.0

530 CONTINUE
C.

BGN=IENPT+2
IENDNU'iAX( 2)
00 545 IIBGNIENtI
JBGN'XDTA6(2,I)-X+1

IF(I.GT. IEt1AX(2)) J[IGNIDlAG'2vl)IB11AX(2)+1
IF(JBGN.GT .JEND) GO TO 546

C
00 540 J=JBGN,JENO
StCXX(J)=0,0

540 CONTINUE
545 CONTINUE
546 CONTINUE

C
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00 595, I1,HOVEX
tI INTO( I)
IF(1I.E0.C#) GO 10 600
IHHOVECI)

c
00 550 J1itIOVEX
JIINTO(J)
IF(JX#EQ.W 00 10 595
JMMOVE ( J)
IF(IS(JNtl1).GT,(TB-.)) 00 10 50

c
IX=IOIAG(2,II)+(JI-II)
IQI=ZDXAG(2, IM)+(J-IH)
IF(K1E0.KI) 60 ID 50
SKXX(t(I )=StXX(th)

550 CONTINUE
599 CONTINUE
600 CONTINUE

C

RETURN

END
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SUBROUTINE PPP
1 (XORD,YORD,XBC,YBCtTBC,CX,CY,CH,TX,TY,TOpCfl5XXP,NFLC,HP,
4 UX.UY,UTuPX,PY,IPO,ETX,FTY1fltiGIlvSIXX,S1GYYpSIGX,S1ffTII,PiAT,
3 ID IDE,1DCIE'DXDE,IDF IDGIDH,IDI,IDJ,IDK,IDLIDMpIDNvTD0,IDP)

DIMENSION
1 XQRD(1OA),YORD(IflA)?XBC(IDC),YBC(IDCP,TCUDA),
2 CX(IttC),CY(1DC),CH(ILA),TX(lDC)TY(IDC),TU(IDA),
3 cosx)PxnC),wPC(lIM),NPcIrIF,IDE,

COMMON/C2/
1 X1IN,XMAX,ThIN,ThAX,UMVPNUMPF,NUHTPpNLHC,NELPiTpNPP

DIMENSION
1 UX(lflC),UY(IDC),Ur(IflA),
2 PX(IDD)vPY(flU1),IPQ(IDB,2),
3 FTX(1DC),FTY(IDC)FTQ(XDA)c
4 5IGII(IO6),t3XX(IflG,3),SIGYY(1flGp3),SIBX1(IDGi3),S1GTH(ID3,3),
5 MAT(IDF)

CDIIMON/C8/
1 T1KE,DTIME,flTMX,fltiMAXp
1 DELUrDELFrDELTrDEL0r
1 ITERC1TERT
1 DFCONV , rItJCONVFDTCONV tIOCONVp
1 VECTLI1TEMPV
1 THTApLPHAT,TRANSv
1 WCPI,INCPU,INCPL,1HTfR,INTPU,INTFL,
1 INCLCU(2)t1NCLTU2)IINTLCU(2PINTLTtJ(2)I
1 LCUILTU
1 MNIITMAXC,ITMXT.
1 TNCR,ZTV,N0P,INTEtP,LAGEUL,IRZ

DIMENSION
1 NP3(4i4)X2)vY(2)

DATA NP314,2,2,,4,6,4,6,6v12i4,2/

IF(INCR.tE,INCPR) 30 ID 200
c
C	 PRINTED OUTPUT
c

1NCPRI1CPR+IHTPR
c

WRITE(6P30) TIPtEtI'R
c
c

WRITE(6t2)
bi TE(6,3)DELU,DELF,DELT,IiELDITERCp ITERT

c
WRITE(637)T' ;9E
WRITE(61) DWIAX

c
WRITE(6P15)
WRITE(6r14) C1,Rti(I)YORD(I),UXI),UYCfl,UT(I,FTX(X),FTY(I),

1 I=1NUMiP)
1F(I7V.EU-1.ND9H0P.E0.+1) GO 10 200
TF(NWIPP.E0.0) 60 10 161

c

c

c

c

c

c

c
c
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C
WRITE(67)
P0 160 I=l,t4UJIPP
I1rNLHIVP+I
WRITE(6r8) I1,PXCI),PY(I),IPO(I,1),IPQCIp2)

160 C0NTIJE
141 CP4TIHUE

C
URITE(6.4)
WRITE(6y5) (1,51011(1) ,(SI0XX(I,J),SlGYY(Z,J),SIGXY(1J),J=1,3),
1 l=i,NELHC)

C
200 CONTINUE

C
C	 PUNCHED OUTPUT
c
c
C

!F(lNCR,NE,INCPIJ.0R.1NTPULT.0) 00 TO 205
C

IWCPUINCPU+INWU
c

WRITE(7,9) XNIR,TIME
NU1NP=NIiHVP
IF(NUHTP,UT.NU"f) NUhNE=NUHTP
WRITE(7,10)(IpXD(I),Y0RD(I),UX(l),UY(I),UT(1,1=1,NUMMP)

c
205 COWUNUE

c
0	 PLOTTED OUTPUT
C
0

IF(IMCR.i'E.1NCPL.0R. INTPL.LT.0) RETURN
CALL flAP(XHIN,XHaX,YilIN,YMAX,00,1O,0.0,1,0)

c
INCPLINCPL+1HTPL

C
c
0
0

NUMEL=NELMC
1 F ( NELMT • 01 • NELIIC) NUHEL=NELMT
P0 210 I=1NUHEL
11=NP(1 1 )
12NP(1p2)
X3NP(I)
I4rNP(1,4)
I=WP(1,5)
I$=NP(1v6)

C
0/ILL POZNT(XORD(Il)PYORD(I1))
CALL VET0R(XflRIXI2),Y0RD(I2))
CALL VECTOR(XIDRD(I3) YORD(t3))
CALL VECTPR(X0RD(I4) Y0RD(14))
CALL VECT0R(X0äD(I5)rYQRD(I5))
CALL VECTOR(XORD(16)pYPRD(16))
CALL VCT0R(X0gD(I1),Y0RD(11))

210 COHT.411EZ
CALL FRA1E

212 CONTINUE
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c
c

IF(IOP,EO.-1) GO TO 220
IF(ITV,EO,-1) 80 TO 480

220 CONTINUE
C
C.
C	 PLOT VELOCITY FIELD
c

VMAXO.O
C

GO 250 t=1.NU11VP
IF(ADSUX(I)),GT,VMAX) VMAX=ABS(UX(I))
rF(AIG'UY'I)),GTVMAX) VHAXABS(UY(X))

250 C64TINUE
C

IE(UtIAX.NE0.0) GO TO 340
WRXTE(6,6)
GO 10 479

40 CCIN1NUE
c

DI )ECTL/IflIX
c
c

P0 350 X1,NUHVP
'ALL LINEX0Rti(X),YORD(I) ,XORDCI)+UX(I)*TpYORD(I)+UYCI)*flT)

350 CWTINUE
c

CALL FRAME
c
c

479 IF(HOP.EO+1) GO 10 550
480 CONTINUE

c
c
C	 PLOT ISOTHERMS
c

P0 500 X=1,NELMT
t1IN=UTNP(X,1))

CHAXCHIN
c

DO 420 J26
c

IF(UT(NPU,J)).LT.C1IN) CHINUT(NP(I,J))
IF(UT(NP(I,J)).GT.CHAX) CMAX=UT(NPCIJ))

420 CONTINUE
c
c

CHKCCMAXtilIN)/CTEMP
!F(CHK45T.200.0) GO 10 7001

c
rt'1T=CIIIN/CTEMP

C = XN'*CTEMP

C.

430 CONTINUE

C
(10 460 1J=J4

c
J3=0

c
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DO 450 K13
J1NP3(J,K)
J2NP3(JpK+1)
J1rNP(T,J1)
J2NP(i ,J2)
SLDPE=UT(J2)-UTJ1)
IF(9LDPE.EQ.0) 60 TO 440
FTC-UT(Ji.))/SL0PE
IF(PT.LT,0.0RPTGT.1.0) 00 TO 450
60 10 445

440 CONTINUE
tF(UT(J1)NE.C) 60 10 450
rT=J3

445 CONTINUE
J3J3+1
x'J3)=XORDCJI)+PT*(XORD(J2)-XURD(J1))
Y(J3)=YORD(J1)+PT*CYORD(J2)-YORD(J1))
IF(J3.ELL2) 00 10 451

450 CONTINUE
451 CONTINUE

C

IF(J3,NE.2) GO ID 460
CALL LINE(X(1),Y),X(2),Y'2))

460 CONTINUE
c

CC+CTENP
IFC.LE.C1AX) GO 10 430

500 CONTINUE
C

CALL FRAME
C

550 CONTINUE
C

RETURN
C
7001 WRITE(6r11) CtlXvCUIN,CTEMP

STOP
C
C
C
C	 FORMAT STATEMENTS
c

1 FORiIATC2$H MAXIMUM DISPLACEMENT EQUALS 	 iE11.4
2 FORMAT(60H0	 UELU	 DELF	 tELT	 DELO	 ITERD
LTERT	 )

3 FORMAT(4E1032Ii0)
4 F0RMATU0H0 ELEM	 51611	 sir2xxl	 SIGYY1	 SIOXY1	 51
1GXX2	 S1GYY2	 SIGXY2	 SIGXX3	 SIGYY3	 SGXY3	 )

5 F0RMAT(17,E12.59E10.)
6 FORMAT(54H0 %AX0.0 IN PLOT ROUTIt4E, VELOCITY FIELD NOT PLOTTED )
7 FORMAT(//,53H NODAL POINT	 PRS	 ORS	 IF'Q
1	 ,/)

0 FORiIAT(I12,2E15.6, 17,14)
9 FURtIAT(13H ******* 110E3.5 .5 33H*********************************)
10 F0RHAT(15,2E10.33E18.10)
11. FORMAT(49H0 AUTO STOP, PLOT BLOW UP g CHAXCM1N,CTEMP EUUAL

1 3E10,3)
14 FORMAT(17,2E10.3,5t15.5)
15 FORMAT(102H0 N.P. 	 XORD	 VORD
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1U?	 UT
30 FORHAT(1H ////13H TIME

13 EQUALS	 ,16 )
37 FORPIAT(14H0 DTIIIE ECIUALS

END

FTX	 FTY )
EQUALS	 pEi5.7,/p29H NUMBER OF INCREMENT

pElO.3)
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SUBROUTINE SI4AFAC
1 (NPPE)

c
COMMON/C6/
1 SF(7,6,7)i't4T(2,7),NIJI1QpT(2),ISTRES(3)

c
COMMON
RJAC(2i2)RJACI(2v2)iQPT(2,3)

c

c
c
c

ISTRE$(1)5
ISTRES2)=6
ISTRES(3)7
NUMIWT(1)=7
NUKQPT ( 2)=3

c
A10 • 059715871789770
B0.470142064105115
A20 • 797426905353087
82=0.101286507323456

c
0PT(1,1)=1,0/.0
0PT(12)=1.0/340
flPT(21)=A1
0PT(2r2)B1
QPT(,1)=41
EWT'3'2)=A1
OPT(4r1)=B1
OPT(4r2)=B1
RFT(p1)=B2
QPT(5,2)=A2
QPT(6,1)82
OPT(6p2)82
FT7i'1)A2
QPT7,2)=1t2

c
WTt,1)=01125
WT(1? Z) =0 066197076394253
WT(ir3)=WT(1,2)
WT(1y4)WT(L,2)
WT (1 ,) =0 • 0629695'0272413
WT(1,6)=WT(l,5)
WT1v7)=4T(1,5)

IEND=UMtPT (1)
DO 230 11,IEHD
L1PT( I,3)=1 .0-QPT(I, 1)-QPT(I2)

230 CONTINUE

c

c

c
c
c

JENO=NUHQPT( 1)
DO 350 J1'JEN
DO	 340	 1=1,6
SF(1pX,J)SFN(QPT(Jp1)rLPTCJ,2p1PTJp3),I)
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SF(2,I,J)=SFNxI(0PT(J,1)QpT(J,2),op(J,3))

340 CONTINUE
SE(41,J)=1.0
XF(NPP.EO.1) GO TO 350
DO 349 I13
5F(4IJ)=$FNP(QPT(Jv1),QpT(J,2) QPT(J,3) rI)

349 CONTINUE
350 .OHTINUE

C
C	 CALCULATION SHAPE FACTOR DERIVATIVES FOR STRESS RATES
C
c
C

I1=ISTRES( 1)
I218TRES(2)
13=ISTRES(3)

c
RJAC(1,1)=-0PT(I1,1)+EPT(121)
RJAC(1 ,2)=-QPT(I1, 1 )+UPT(t3'i)
RJAC(2,1)-0PT(I1,2)+1WT( I22)

c
C

DETJ=RJAC(1,1)*RJAC(2,2)-RJAC(2?1)*RJAC(I,2)
C

RJACt(1 1)=1-RJAC(2,2)/DETJ
RJACXU,2)-RJAC(1r2)/DETJ
RJCI C2r1)=-RJC(2t1 )/31E1J
RJACI(2,2)+RJAC(11)/DETJ

C
SF(71,1)=-RJACI(11)RJACI(21)
SF(72p1)+RJACX(l.'1)
5F(7,3,1) =	+RJACX(21)

C
SF(7,41)RJACI (1 r2)RJACI (2,2)
SF(7,5,1) =+RJACI(1 ,2)

+RJACI(2,2,
C
c
c
C	 FOR SURFACE INTEGRATION
C

OPT(t,1)=(-SORT(0.6)+1.0)/20
QPT(1,3)1 .0-OPT(1r1)
OPT(2r1)0.5
OPT(2r3)0.5
QFT(3 z )=(+SURT(O.6)1- .0)/2.0
OPT(3,3)=j. • 0-QPT(3. 1)

C
WT(2,1)5,0/18.0
WT(22)=8.0/1G.0
WT(2,3)5,0/1O0

C
JEND=NUtIOPT (2)
DO 410 J=IvJEND
DO 410 }=1,3
I1I+4
IE(I1.E0.7) Il=l

C
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SF( 1 ,J)FN((frT(J, 1) ,OO(FT(J,3) , 11)
SF(6I,J)SFNXI(QPT(Jyj),O.O,flpT(J,),X1

410 CONTINUE

RETURN

EN!
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FUNCTION SFN(XlETA,ZETA,N)

GO 10 (201202,203,204,205,206),N

c
c

C
201 SFN=(20*XI-1,0)*XI

RETURN
202 SFN=4 .0*ETA*XI

RETURN
203 SFN=(2.0*ETA-1.0)*ETA

RETURN
204 SFN4 0*ETA*ZETA

RETURN
205 SFN=(2.0*ZETA-1 0)*ZE

RETURN
206 SFN=4 ,0*XI*ZFTA

RETURN

END
FUNCTION SFNXl(Xt,ETfZETAN)

GO 10 (201,202,203,204,205,206),N

201 SFNXI4.0*XI-1.0
RETURN

202 SFNXI=4.0*ETA
RETURN

203 SFNXI=0.0
RETURN

204 SFNXX-4.0*ETA
RETURN

205 SFNXX=-4.0*ZETA+1.0
RETURN

206 SNXX4 • 0*ZETA4 • 0*XI
RETURN

END
FUNCTION SFWETA(XX,'ETA,ZETA,N)

GO 10 (201,202,203,204,205206),N

201 SFNETA00
RETURN

202 SFNETA=4.0*XI
RETURN

203 SFNETA=4.0*ETA-1,0
RETURN

204 SFNETA=4.0*ZETA-4.0*ETA
RETURN

205 SFNETA-4.0*ZETA+1 .0
RETURN

206 SFNETA-4 ,

c
c
c

c
c

c

c
c

C

c

c
END

RETURN
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FUNCTION SFNP(XXETAZETA,4)
GO ID (20122,203)N

201 SFNP1 O-2.O*ZETA
RETURN

202 SFNP=1.0-2.0*XI
RETURN

203 SFNP=1 ,0-'2.0*ETA
RETURN



C

C

C

c

C

C

C

C

P0

FUNCTION 3AMX(TEHPKXK,YK,MJ)
tAtlX=O.O

74*TEtIPt(
RSLIRT ( X(**2+YK**2)
GAi4X=-F*XK/R
RETURN
END

FUNCTION GAHY(TE1PKXi(pYN,MJ)
GAMYO.O

• 74*TEMP
R=SLRT (XK**2+YP**2)
GAMY=-F*YK/R
RETURN
END

FUNCTION G(TE1IPNvMI)

RETURN
ED

SUBROUTINE VISC(VS,UT,PENLTYvFIPP g tvEPSII yTEHPKpXK,Y(,HJ)
vs=:5,o
VT-3.0
PENLTY=O • 0
FNPPE,Efl.Q PENLTY100.0*VS
RETURN
END

SUBROUTINE MsHrJJ
RETURN
END
SUBROUTINE E(NDRY
RETURN
END

SUBROUTINE PHDRYC
RETURN
END

SUBROUTINE BNEIRYT
RETURN
END

FUNCTION RHQ(MJI IELEJ)
RHO.370E+04
RETURN
END

FUNCTION CNNJIELEJ)
cP1 • 2E+03
RETURN
END

FUNCTION Rt(X(MJPIELEJ)
RNX666

c

RETURN
END
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FUNCTION RKY(MJpIELEJ)
RKY6.66
RETURN
END

SUBROUTINE STZFF(ILEJ,1TV)
RETURN
END


